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Particles and Fields — 
Ionosphere 

}1IU AurcTJl sorb. ugnciit rffcria 

HACkF.TIC FIELD D1&IUPJ.V.I2S OITR AURuRAL ARM OUkkVED 

IK» 

B.S. La.Khs.cur | DdparLO.ni ot Physic, I'nlvunity 
Wulhsapiun, SjudMCpton, U>'t D.U.Wollii 

Cninci-lanc Cm ililioo .'pi it a l auroral J. 11 . and 
EugoBLlc (laid Cejauruoouca Iiud It. a pol jr-orbi I Ititf 
tJiallico HACSAT havu illiwrl the o.'npsriana of iho 
pasltioiia of aaill-ic-iU disturbances In Iho i^nuric 
(laid with chu position* ot optical turn uvur 
Spitsbergen. For one diicraio are a*«n at ulliUT on 
January IS. IW va hava foaoj at iho pull lion of 
ininrcupr bai««n iha aiiallliu and are, a narrow 
■hcac uf anhancai currsnL dam ily vobaUJad In 0 
broad ar region oi Inwar currant density and whl.ti 
appeara (u curb ihc poleward boundary uf iho upward 
currant region (rugloo 21. liihar alnulianaaus 
apLKcal and aagnaltc fluid Bcoaurosanle cade at 
11'JOUT on January IS. IWi Indleara that oultlpla 
area ware embedded in the hraad region of inflowing 
current, with a bright arc cloae to the baundary 
boLwuon tha auroral oval aod pa Ur cap. (aurora. 
atc.BirCalan! currantl 

J. Ceophya. Paa.. A. Paper 4A04SJ 
St« lor. Jtnviicjlnd tcnipwr.iun 

FI ECTRnS UENSI1V AWII WIIISTI EK MODE IWAOATWN 

WW AWpKmp ™ “ MmU * Vl TIIE ^ ™L 

” *■“■«» Sinn.*. Laboratory. Unit mil) of Caiifornli. D.ite- 

itfy. t. \ rllivl 

A n* luncneni rf ihc dMu Reid race ciwjum bj ihc S3 J del. 
Ma h« Chnn .hr upper fm*tno ru.olf of ,he .h.Mk. mode ua.e 1(p 
I* Nice lb Silt Thu mcuuemcni shnai ih.| the electron |„ 

the pr-iar cap can ht a. la. ai I cm ' 1 at 1000 Srn lloeecer. dnee Uie 
meiViicnttm n UflHiua In Hi- tiaRiuinl data ki of the 53-3 unnno 
Itrch k- denutni mull he r Je both m the pd.r r.p uj , ho JufD(1 i 
IWO euepl peitupa m reimni of unoinj un bum ahere uhiitki 
m vlc Paces ar. uiuall, not dttetied Thic In* denoi, confirmed b, 
i “? #tJl h ‘ lll " , *•<“•"*» Ths ipm modniabM 
n m ‘ iT ’ r,,11,Ja " J ru “»’" ^ ft««nc> .as tried l.r dcierrti.ne 
Ihai ihe uacc uac pr. iu|ai.ng A.* n me nugheu.- Itchl lino (Plasma den- 
«»• P«W*dn. .hluto mr*. rla.ni, fte iu «rcil 
'■ I' ,| i r.jwr 

SSS» I onc-ip bur le dlututbancea 

F'»li:v«f I (It IPPS LEHSllY Ilkt.aJURIIY <1(0 1 DA ijpao 
* MS SIIFAR bS1|0« " PAR 

M.S53M Sf 

XFJSzmfJssrjf is rf r ^ : 

bucvrfn iho pircIpLlalln, itrirrtur.a ‘"c, 

Hr* F-rcglnn inductivity ... „ p 

■ Mfa %J S> ai-e-1 cbfthJaondlM T 4t,,u “mured 

LlaliJ with ajbatruttal lo«-tajtl5n^L J* 

<*•» deplatluns. Iha lar«Mt aha» *"* , 

*aac-t Sa-t ^jg SJ k ahLr.?!5I U,,4 *“ observed 1 

: mo 


clan uf tha Ion-dr Lit natar data sot uned. Thu iav 
tral charactertadea oi irngulurlt Ion In tlu. largo 
varlsbla riow regions vara vary difforL-nl with r , hulnp 
■c-l. sinca (base rogltna wa.o also asHactulL-d with rlic- 
1st goat Irregular liy aoplltudos, It auotud prxkil.lu 
that o i char iha value Lty ahura or. nl tortuiL Ivoly . tl.r 
largo valoc Itlaa, provided a source of Irrugulnrl t lua 
In iha auroral F-togion lonaiphnro. L'urrvnl wurl mi 
plain lnstablllt lea ralatad to valoclty -d.unrrt .in. I 
twu-d loans Iona I fluid curbulaneo la brlally numour Iced 
■ad trie leal Iv cooparud to Iho findings of ih.- p,«nont 
atudy. (F-ragLon lrrogulartl laa, Inverted-V i.rwlpl- 

Particles and Fields — 
Magnetosphere 

*ilid) har, ' p,r “' 1 (< 1 ,UJ^, «'»“»«■ bwut 

ano * » « 

D. J. Souihvflod <In»t. or Oeophya. i, Planatarv Phvulr. 

laparlal Collega. Londonl. and H. 0. Klvals cn (Inst of 
Caaphya. h Hina l ary rhyalca. and Dnpt. of E« r ih t. 

<P Ur J fc l "al!! 1 ! U "I V- ° f C " l,forn “- «*i Attgolu., 
ta«I« ! ? !ow- frequency UI.F aignala In Iho 

if“T*a! ,Ph ‘ r0 * n "Foo'oJ I® hAvo iho 

flild ro a ”" v,# ■ lon » lh « «'>l.„t awignaue 

f aid and to p.opagata acroaa tha (laid. By rnklna 
Sfopla lilwpiloM regarding Lhe wave fora/wr shw 

=agna t (e*f U d ' *8* ' I” ll* * P«n*»ndl«.lrir to ihn 

vp 1 :^ ^ th 0 

diatlngulahad, cnrraapendlrg to a pur* Alfvan sodn 

J. •■rophya. Sea., A, Papar 4AD4J8 

™ atWA-BWAji. c«w^« M IR WLaAT,<n,s 

tSSSsgSyrzsz 

■agnatic point l CD data f ™ 

aoojugata F ai T Bl ar L - g c lh * •ywn-BoaafalL 

dlffaranei of tha H coming h? c * lcl,1 * cln * phaaa 

ealculatloa loggaita that tb. VcA/i^'u ^ " odBl 
tha fr aqua ncy ruga olio ? ob, " rea ' 1 lB 

n* ataadlag ihiar Alf.f- . “ * , la f™tf«“ncal nods 

3 band with aultipi, l. "f* “* r 1 “ ulilla tba Pc 

fetquaaey raaga P «f ^^ad la the 

hinoBlc. lumlly third . U thu hl * h « 

■acoad b.moclc la aa t aot.bl'. hir “ ttJ «>- «- 

hanaalea. it ta . “A J®'"® 1 * with othar 

“d* and tha higher hawhie^" 1 **"* rt< f uodanan t a 1 
.l“U.n. 0 u.l 7 . U ^ r ™ «>«F« •«!«- 

Fnqaaaey af the axtanu 1 drfVl llk ^ th * fc vhM ehl 

J-!;. 1« •»!«.. ^r J^""^ *' 10 the Po 3 

«*»«■ vara. sut i . g, ,h *‘ r 

JrsjK "irv 

rcra. W., A. Paper 4A03U 
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Strong ovldeaie for tha liaraonlc atruetoM - ^ 

3 - S ■agnatic pnlaatlona ohBtrvad sc i« ' 

haan provided hy extracting roliaranl - al . \ 

■agnatic pulsation data racorded st , ™ S, T .7. ,nr 
conjugntt pair nanr I. - 4 and than hf Ml™ . - 
dlffvraaca or tlio II roaponantn hatvwa l4 I 

points as a function af 

calculation miggeHt a that tha Ft 4/5 v JM j 
tha fraquancy rnngo of J — 1° ** f “ , llt ,V J 

of Branding ahaar Alfvln w avo naar L" 1 i B -i; 
3 band with aultlplo liatMnlc alroetata e yj-c i 
froquancy range of "»I0 - 10° ■** * , (t i. S , 
barton ics (usually third to al*Ch m j 1 
aacond liaraonlc lx nut nutabU *f*f*Jc , J 

liatBonlca. It la found further that 1 , u did 
■odo and tha higher harmonics cSB* 1 

■ 1ml tana aualy. Fliorcf ora. 1* W i s ill!-'' 

frequency uf tl.r uxtornnl driving aoure ^ 

range. It excllcn higher harmonica « . ' 

ALfvda wnvaa near L - *i wlillo vhan i ,n ,gf.- . 
the exlarnal driving aoure* la ln ‘ h ‘ „iiiiiv 
uxeltea n lundnmontal moda. t“l°* 
hntmnnlo at rue tnra. conjugate pain 
.1. Unnphyu. Hun. , A, Paper 4AIU92 , 

Planetology 

•5 Tj flout- ml CiurfBOd rf Vsnwi) 

IIKH HAT A OH THU OOUrOfllTIOfl, 81®° ^ 
IfHiFERTIUl OS' THUS 800X8, 
ha- i.i ai;d vwiiniA-H m ;:. 

•At. A. Oup:.i», (11V9V9. I oaooWi „■ 

31., Vorimdulij InuMlHlt of Dor<l11 * 1 . aU .- 
Aiial:-tlcnl Olicni ntr^ USSR ^ 
oeo) , V. L. tluroukov, L. • 

KliurjtU.cu . n oiiJ A. 1 j. Kanurdshlb 11 lgtl ir: 
Tile Dtlhi/ or tlw coopOBlUont °^ iell i; 
proportleo of '/onus raefco tfoB ljar atruC iui^ 
Vonor’i-1 3 and Vsnin'll* na ^ fl f 7 t-- 
-nc.rpholu^iortl typso of pro. i n0 ® 
ourfaoo yjoro chosen for the ’ g get 

idoal and nine rnloijt o*l ooapos 

1*001: at tho Veiioro-13 foW* lu,; ”• aJ jj.||cri :j ' 
it baloni; to tlis croup of lW , #t « p 

ted r.ielanoorutio aJia 11 * 1 ® W t6rfl t 

1*«-14 lanJiiiC Bite Veilua rool ‘**V ll i i ft*, 
the Earth 'u uceuiilo thpleitl 0 “* gurfa si 
interest Inc epeol float 1011 
rook tfi the c^eijit- number of lert ditw"’ 51-1 
vioible on tho pouoi'anoO of 1 * ^ ^si- 
tes. 'fiio L.eaourwvaait of physio ji’, 1 
eai pr. .peril an ohoro that tn “'_ UB eti^ 4- 
have friable , v:oal:l-' o^‘ nllted 
re. Aualy Bio r.f the iofotMt* 0 ” ^ 

a. -3,-10, -13, -14 iod.to, CDn °J^ e I 

BOBt lll:dii elolul piviceBB.qtt roft’ V 

. aible feo 1 - the ■ formation' of .P* . tw' *f" ■ 

vole into orup tipno* W®’ ,SP| ^ptiant 
L’bb content of booaltlo , *** ! , 

uf an oxHoBic-.; eUraptM; 

,. ■ motion of- qbdimeijtnry WP® y^uo f^* : 

. . rb tiintloii'.'oK^loul ^KS« J , ' ■ *• 

• ■ .1 . Onppliyp. 'tee,. B. Pnpar 4WJP»_ , ... ■■ .. s 
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Lithosphere? 

John C. Maxwell 

Depart mem «(' ( iciilcij>k ;il St k'iu l-s. 

Uiuveibiiv of Texas ;■( Austin, Austin, I X 


What is the lithosplierc? Wluii iliiiiffs sub- 
duct, what l (lilies do not. mill why? How is 
the lower cnmiiiiTiUil crust Ini nuril? Where 
are the iarj'C-iun ]iiiio|ihik- ck-mcuts simvfl? 

Is the style oi' |*laic icctonks episfidiL? I I use 
ami rclaied i| nest ions were tnn.sitluei! (luring 
a workshop held ut the University ol Texas m 
Austin in Mnrch l*W2 under the sponsorship 
of the U.S. tiefnlviumiis Commillee (USCiU). 
The objectives ol the workshop were some- 
what umisu;il in dim piiriki[)miis were asked 
to identify assumptions underlying proposed 
models and hyjKnlicses, with special emphasis 
on controversies inherent in the various mod- 
els. No attempt was made to reach consensus. 
The flavor of the discussions is indicated hv 
the questions above, devised by a steering 
committee, each serving as the point of de- 
parture for approximately 011c half day of 
the wide-ranging discussion. 

The rationale lor the workshop is summa- 
rized in the hrsL paragraph ot die lepnn {The 
Lilhoiftheif, Refjutl of a WniMofi, National 
Academy Press, Washington , D. C., IP83): 

‘The plate tectonics model has been remark- 
ably successful in rationalizing the kinematics 
ofsurftcial materials of the earth's interior. A 
key element of the plate iccimiics model is 
linn the outer rigid slid I of die earth is made 
up of discrete plates capable nf independent 
motion with respect to each other. By con- 
vention, this assemblage of plates constitutes 
the earth's lithosphere. According 10 existing 
models, the lithospheric plaics are funned ai 
ocean ridges ami descend into die ca nil's in- 
terior at subduciiun zones. Knowledge ol the 
lithological and pen ological ch.iraciei isiics ol 
this lithosphere is thus a major clement in 
understanding die dynamic processes ol die 
ouier layers of the earth." 

Althe workshop, Don Audcison uoied ihe 
diflerilig crilei ia dial have been applied in 
identifying [lie lithosphere. Originally de- 
fined as the outer stony shell *•{ die l-.uiIi, it 
bos later defined in include the billowing: 
elastic or llexiir.il liihnspheie. lakiilaied 
front surface adjustments of loading am! un- 
loading, usually between ‘JO and !!(> km thick: 
ihcrmal litliosplieiv, the oml outer Liver of 
tlie earth which sup|i(iils a londuciive tlic-i - 
mal gradient and is coin pities 1 10 be ah> >ni 
!0i)km thick: and seismic lithosphere, overly- 
ing ihe widespread, though nut necessarily 
world-wide, seismic low velocity zone (lA'Z). 

The depth of diis /.one may be less ilian -la 
km beneath young means and. if identifiable. 

B about 150 km beneath the riuuineiiial 
shields: the LVZ is generally, hui perhajis er- 
roneously, equaled to ihe ast hemisphere. A 
chemicnl-mineralogical lithosphere may l>c 
postulated if the outer portion of the mantle 
is layered or grossly heterogeneous. 

The assemblage ol rigid independently 
translating plates const it tiling the plate tec- 
ionics model may not be* identical with any of 
Hie above com cuts of the lithosphere. In gen- 
eral. rigidity is the mi it rolling [actor. I lowev- 
er. for ctniliiicimi] plates it has been suggest- 
ed. on the Ixisis of seismic travel lime in die 
Jjpper mantle, thm the lower boundary may 
beneath low density mantle material bond- 
™ to the crust and is hence much deeper 
nan that of the thermal lithusplierc. 

An upper mechanically strong layer and an 
underlying weak zone are essential compo- 
nents of the plate tectonic model. There is, 
towever, no general agreement on the pliysi- 
naiure of their miiLual boundary or the 
parameters that must be measured to define 
m', ic physical characteristics of the lower 
nosphere also remain unclear. Observations 
lundainental-niode surface waves and 
gnetotellurics do not allow the vertical res- 
hon necessmy to reveal detail in this 
>nani,eal!y important region. The most 
P omismg approach may be the study of full 
•smic wave Terms using synthetic seismo- 
a, Tay methods to map the three- 
“mensional variations oF this boundary. 

Cmst and Upper Mantle 

div*i' e l | W ° ,na J or seismic discontinuities that 
hav„ k ie f® 1 ^ 1 into O'ust, mantle, and core 
nn». l! ^ nown ^ Qr many decades, but their 
Wjn aracl . er is stiH uncertain. The Moho 
an nwk* ?. ceanic CI ' llst is commonly related to 
ine d 10 ■ ? rno ^ c ^' l l ie velocity difference be- 
ben*nlk Cl , ? r 10 a c uinnl»le ultra mafic zone 
n er „ h 8 a bbro or to a contrast between up- 
lmi^r p, f ntinized a,K ' underlying less serpen- 
ofdee U , Lr ? m ? r,c mantle rocks. The drilling 
onlv i . 10 es in oce! mic crust is perhaps the 
tore uncertainty. The na- 

mon» r • -h° beneath continents is even 

ally -r- 8 !- Seismic refraction data usq- 
cruuai ®L a “ l «inct Moho. However, deep 
discrimi reflcCUQn P rQ fi ,in g seen« to show a 
Mohn .^us, layered zone approximately at 
son. Pr °pnsed imerpi elatioiis of this 

late | av „? de ,a > fcl 'ed metasediments. cuniu- 
sions l n ,n 8 ’ ,ccl0ldc banding, sltl-like iniru- . ’ 

. euses °f partial melt. The Guten- • 


l<tig discomimiiiy between mantle anil cere is 
1 1 i,n arid i/.cd bv a muc of scalier ill seismic 
vcIik ities. If ci .meet ion in the cure is main- 
tained bv tlicrmal energy, this zone mav cor- 
respund in a diet mal boundary layer, which 
in (mu would imply deep mantle convection. 

Seismic discuni inn ities have also been rec- 
ognized at depths near l>50. 400, and ‘J20 
km. The low velocity zone fur shear waves 
lies above the !f20 km tliscmuiuuiLy. The 
cause of the low velocity is much debated. 
Crystal orientation by mantle Howage, partial 
melting of mantle material, ami chemical dif- 
ferences are suggested causes. The 400-km, 
and especially the fiiVJ-kin, disconti nuities are 
strongly reflective und apparently can be 
mapped over large areas. The discontinuity 
at -IU0 km is cuinuiuiily regarded as a phase 
transition, either olivine to spinel snuaurc or 
pvroxene + garnet to a garnet solid solution. 

It has recently been suggested thaL die 220 
and (i50 km discontinuities represent bound- 
aries between chemically distinct regions in 
the mantle. The 650 km discontinuity is dose 
to the maximum depth of observed earth- 
quakes: a thermal boundary layer related to 
mantle convection has been postulated for 
this discontinuity, but not for those at 220 
and 400 kin. 

Ohservcd lateral variations with age of 
dicminmcctianical. seismic, and electrical 
properties nf die oceanic lithosphere can lie 
closely approximated hy iliennal models. 
However, lateral heterogeneities within the 
continental crust, beneath the continent- 
ocean boundaries, or deep within the mantle 
remain poorly uiidcninod. For the ocean- 
continent bound.iry, one slIiihiI oT diouglu 
suggests that significant deep t hernial hetero- 
geneity is prevented bv the development of 
instability in a thermal boundary l.iyct : an- 
other suggests that continents have deep 
roots, the expression or a ilicinicnl hoinidarv 
layer. Consequences of these two models are 
quite different fur plate tectonics and global 
gcuchemic.il balances. New long-pci iod digi- 
tal seismic networks, higher mode surface- 
wave regional studies, and perhaps electrical 
cnndiiuiviiy survevs are promising methods 
fur mapping Luge-scale lithospheric sirucun- 
■il and litlmlogiL vHiutioiis. 

High electrical coiidnctivitv .uunnalies in 
the deep crust hcue.iili the Loiuiiienis are c\i- 
dence loi lateral iuhmnngcnciis nf shield ar- 
eas. Intel prei.niMit of die anomalies in terms 
ol either p.it n.il meh or high ».uci c« intern is 
(oiitniveisial. 1'lie liigli umdiiriivits seems m 
suggest dial the Inwei intitineiil.il it list is in a 
din.iuiii state 

Tltc n lost n* uahle global event related !«• 
Lumineiils in die List 250 m.y. was die forma- 
dun and siilise(|iiet)i bmikupof the super 
toiuineiil P.mgi'.i W.w ihic .m .«■ '•Mein, "l *lo 
major episodes ol rilling alwjys begin within 
very large omtiiieiiinl musses? H the luttei is 
the [lie fend lie hvpoihcsis, docs this mean 
dial the present seafloor spreading in the I’a- 
cifii had its origin in the breakup of an earli- 
er giant continent? This may be a realistic 
scenario. I’alcuinaguetic measurements show 
that the eaiili had a magnetic held at least 
3.4 b.v. ago and dial apparent polar wander 
at rates comparable to those of the past 150 
m.y. has occurred through geologic lime. 

There were intervals or die earth's liislnfy 
when the major continental masses remained 
fixed for long periods, and there were epi- 
sodes when magnetic reversals were rare or 
absent. Tlicie were also periods wlieii appar- 
ent nr true polar wander was particularly 
rapid. The apparent correlations lietwcen the 
above observations lend some credence to the 
specula lion of a caiise-and-effect correlation 
between core processes anil mantle convec- 
tion. A possible explanation is that changes in 
the spin axis oT the earth are not followed im- 
mediately by corresponding changes in the 
direction of the spin axis of the inner core. 
Such differences could result in a reversal in 
direction of the main magentic field. Rever- 
sals, therefore, may arise as a resiih of 
changes in the direction of the earths spin 
axis caused by movements of the plates at the 
surface, which also «ffieci the convective anti 
thermal regimes of the mantle. 

Dynamics of Tectonic Plates, 
The Geoid, Hot Spots, and 
Convection 

The general pattern of plate movement 
over the last 150 m.y. is reasonably well 
known, and there is wide agreement dial the 
basic driving mechanisni'is some form -of con- 
vection in which the lithosphere itself may be 
an active component. However, important 
questions remain: How are rifting and 
spreading initiated? What determines the pat- 
tern of seaHoor spreading? Are the processes 
leadinglp rifting and basin formation the 
same? Is convection in flic man Lie layered or 
whole mantle? Are phase changes and partial 
melting more important than Lhtrmal expan- 
sion? What are the roles of continental Insula- 
tion anti subdued ve cooling? _ 

. Suggested events leading lo initiation or 
rifting include thermal pulses, plate collisions, 
sedimentary loading, crustal stretching, phase, 
changes, and effects qf continental insulation 
and membrane stresses induced by true polar 
wander. Questions abound: Is continental . 
rifting driven by- Lliernigl processes from be- 
low, perhaps dominated by. hot-spot ayuvity? 
Why do oceanic tldges commonly assume a 
configuration of perpepdfctdarij' spreading ; 
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Fig. I. Analysis ol seismic velocities militating possibility ituiL a told higli-Q slab extends 
into the lower mantle. (Source: Redrawn from T. 1 1. Jordan, AfaimV. 12, I !IXl . Kcpritued 
with permission.) 


ridge segments and a transform latilt system 
that approximates the irregular shape or an 
initial break? Why do some rifts continue in 
develop into ocean basins while miters fail to 
do so? Dues rifting Inflow [jeriods nf rapid 
true polar wander? 

The proicss bv which subductimi is initial- 
ed is also poorly understood. A large ampli- 
tude disturbance is needed because both con- 
tinental and uicaiiic lithosphere are stabilized 
against small amplitude vertical deflections. 
Flexmal strength permits damping of pertur- 
bations anil isosuisv prevents buckling. No 
geiicitilly acLcpu-d models exist for the initia- 
tion of subduct ion. The rale and median isms 
uf assimilation of subducted lithosphere are 
also Linkiioiiii. In the plate lcc lot lies model, 
the downguing slab is a driver of plate mo- 
tions. a piohe lm uiaiule ihcologv, a currier 
of chcmkal Loiiciiiiiiiaiiis, and a cuuliug 
agent Tor the hot mantle, (lomliictivc tlicrmal 
models lor the healing of sul n.luc led slabs in- 
dicate dial die appruximumlv Id million-year 
residence time between the surface and 1*70 
km is iiiadeipinlr to allow thcmi.il ie-ccpiili- 
brniion oi die slab. At this depth, therefore, 
the slab should si ill have a density in excess 
of that oi (he stiriouiidiilg mantle. Travel 
time residuals bate, in bid. Iieen inierpieled 
as indiLriiing presence oi slabs to depths ol 
I IMIO km. well into die In wet mantle 'Figure- 
I), l hough the evidence lias been quest i> nice 1. 

One ol the most cxi'iiing uppot limit ies lor 
decades to mim* is dim <■! diredlv iiiap|>ing 
p.itteriis ot flow wiiluii llic iqipei iimiuIc bv 
ineasui iug seismic amsoliopv. 1 lie lheoic'lk:il 
Irainework ncccssaiv lm describing propaga- 
tion of seismic waves in n spheikal auisoirn- 
jih p;inh li.i-t. I h-.-ti i let rt< .peel re. emb. Stub 
ine.isurcinenis coiiid, lot example, suppls in- 
dependent evidence ol the vjlidilt ol cjic ini- 
poriam conrepi dial hot-spot uuces provide a 
reference frame for motions of the litho- 
sphere plates icl.uivc to underlying inamle. 

Hot sputs arc the surface manifestation of 
n widespread plaiieiaty process that wc do 
not yet understand. Are they related to 
cracks ill the plates, ordu thev represent a 
fundamental component of mantle convec- 
tion? Hot spots apparently persist for lens of 
millions of years and move only very slowly 
with respect to each miter. They thus provide 
a useful frame of reference. Motions with re- 
spect to die hot spots are the chief observa- 
tions constraining models or plate-driving 
mechanisms, as discussed below. 

HoL-spot magmas and contained xenolilhs 
provide much of what we know about the 
mantle's petrology and geochemistry, but 

a ttest ions still abound. For example, do the 
ifferent geochemical signatures seen among 
active hot-spot volcanoes persist through 
lime, or do individual hot spots have as much 
variation over their lifetime as Lhat observed 
among currently active hot spots? Do ancient 
hot-spot intrusions have the same geochemi- 
cal characteristics as modern ones? Gould 
these similarities or differences be used lo 
discriminate among models of mantle evolu- 
tion? To what depths do the roots of hot 
spots extend (Figure 2|? What causes hot 
spots? Are they related to a mantle convec- 
tion system? Dues the starting up or fading 
out of hot spots trigger episodes of true pnlar 
wandering? 

Recent studies of the geoid demonstrate a 
strong correlation between hot spots and long 
wave length geoid highs, although the hot 
spots themselves cannot be the sole source of 
excess mass to produce these highs. Both 
tend to lie near the equator. The geoid highs 
also correlate with regions of extensive conti- 
nental Cretaceous volcani&m. Gondwana may 
have lain approximately oyer the Atlantic-Af- 
rican geoid high during the Permian; this 
possibility has led to the suggestion thm conti- 
nental insulation is a prime factor hi the loca- 
tion and generation of hoi spots (Figure 3), 
While tlie geoid highs arc centered over 
the equator, the Atlantic- African region and 
' the central Pacific, geoid lows are concentrat- 
ed in a polar band, which hi present also con- 
tains much of the conlinchls and ancieht 
shields. Continents may have migrated to 
these lows (presumably related lo'colder man- 
tle) and away from hotter mantle, perhaps a 
product of continental insulation and the ab- 
sence of subductioii-related cooling processes 
in a previous cycle. Africa is situated on a gc- 
oid high biit is fragmenting. If the geoid 
highs form under conLiiients ih polar regions, 
they will rotate the continents to the equator, 


the changes in distributions of mass thus 
causing true pnlar wander. 

As a result uf leccm advances in satellite 
geodesy and altimetry, we umv have reason- 
ably good global in formation on the geoid. 
Density heterogeneities at a variety uT scales 
arc required to generate the stresses that de- 
form rocks and drive mantle convection and 
lithospheric creation and destruction. This 
data sci may be the best observational con- 
straint we now have <m the genmeirv of con- 
vection in the mantle. 

Many uncertainties remain concerning the 
physical ami < hcmiral rluinicieristics of the 
earth's interior. Tlre-y can lie resolved only 
through expci in it- mal studies on materials 
likely to bo present die re. Ini on nation from 
these- investigations will assist ns in inierpret- 
mg seismic discimiimiiiies as phase or chemi- 
cal bun nd j i ies and deter mining constraints 
on the lemperaiiirc distribution in the upper 
mantle. Kc-ceni advances in seismii: tlieorv 
also make it |»ossihlc to estimate- lent pet at me, 
as well as stress. Iriuu the damning ol seismic 
waves. I'hc same theory provides the connec- 
tion between seismii. .inelasi icily and viseositv. 
All ol these lien- uses of seismic data require 
kilim amry i alibi aiimi. 
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Fig. 2. Velocity sir net tire tinder the 
Yellowstone caldera. The normal velocity 
multiplied bv the velocity coefficient (A) 
shown along the abcissa gives the velocity 
anomaly. Each point in the scatter dia- 
gram is based on one residual value. Note 
that no seismic 'Toot" is evident below 300 
km. Does the Yellowstone hot s|Kit have 
its origin near this depth? (Source: Re- 
printed from H. M. [yer ei at.. Geof. Hoc. 
Am. Hull., 92. 792-798. 1981. Reprinted 
with permission.) 
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Fig. 3. The location of the continents 
about 350 m.y. ago. Also si town arc hm 
spots, must or which are currently in the 
Atlantic and Indian oceans and under the 
continent qf Africa. The continents 
moved slowly mirth during the next 150 
m.y, and (hell broke up ;mtl dispersed Uj : 
their present locations. The majority of 
preseni-dny hot spots were beneath Ch>nd* 
wai inland for a long period of lime prior 
■ to 200 m.y. ago and may have formed as a 
result of continental insulation. (Source: ' 
Reprinted from D. L. Anders mi. Episodes, ' 
3. 307, 1980. Reprinted with permission.) 
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Mews & 

Announcements 

Coaxing Clouds 
Over Jerusalem 

ll U Mining I.Vi iium* in teiuiu pails nl 
Iii.id llii'OL' «» ill HI (1.1%-s, ami llii-in.ui icxpim- 
sililt* lui ii is Avi.iIi.hu (•agin ut ilu- Mi-u-iihi- 
liivjii.il U«*pa miii-iii ol |<-nis.ilnii'\ Hebrew 
I'nistisiis. 

(■agin head* I In- icmmmIi iti.il Inn inaili- Iv 
i.id the world leader in ni l ilu. kills iiuliucil 
precipitation. where- ilu.- | ni| ml, nil. ii - i um-iilk 
ii <u.u in its iiinit- llun !i-V; nl tin- .is.iil.ihk- Ha- 
lf! MI]IJ>ll . 

Using ilif (liiiu-iiiimial iih-iIhuU <■( ilmiil 
iffilnif;. lln- iiijci Emu n| a lint- pm, lei ■•! sil- 
ver iodide- inn i u i Irani. ('.agin umtk-slly says. 

i lie , |iinvcrV nl lui suit lie in kiuming whit It 
tl< unis m seed. "We iluu'i make rain.” lie 
s.m. “nr -sirnjiK emoniagc i lie niti- produc- 
ing ill md »i lt-i dnwii nn > ii- |»i «■ ipiiatiim tlian 

ii onliu.iriK would have.'' iM.u-lii Iijhci the 
i lunik with silver iodide lioiii almve amt be- 
low. ('nip (lusting plane-* art- im-il. sprjving 
ilie iln inii al inn* ilu-rluuris (rum gent-rainrv 
nuclei ilie wings. I rmn the ground, silver in- 
iliih- is »t-lil lip iliniugli vaM kilimes nl gen- 
fiahin (muled r Itn inghoiu the oiiinlrt. 

.Mth'Migli hi lsr.icli-Npciictit.nl 

nut- of ilu- we llt-s I winters in recorded liisinrv 
nl' this area. Israel’s u-.HeT rcst-rses are mu 
mill low, lim have li-atlieil what snme ex- 
perl s tall a “i risis lev el.” Israel’s rwo in jin wa- 
ter vilifies are the .St a nl Galilee in the 
uni ill, leil liv ilu- Jonlan River, and iialur.il 
underground reservoir-! Irtun nhii.li water is 


HORTON RESEARCH 
GRANT PROPOSAL 

The American Geophysical 
Union is soliciting proposals for 
the Horlon Research Gram. One 
grant, in the amount of S5.500. is 
avuardod annually in support oi 
research projects in hydrology 
and water resources by a Ph.D. 
candidate in an American institu- 
tion ol higher education. 

Tho objective of the grant is to 
foster graduate student iosearch 
lending to the completion of 
doctoral dissolutions Proposals 
may bb In hydrology, including 
physical, chomicol or bloloQlcal 
aspects, or in the water resources 
p0Hcy sciences, including econom- 
ics. systems analysis, sociology 
and law. 

Tho deadline for proposals for 
Ihe 1984 grant is Apnl 30. 

For a detailed description of Ihe 
grant and a guide for proposers, 
write or call: 

Horton Research Grant 

Member Programs Department 

American Geophysical Unkin 
2000 Florida Avenue, N.W. 

Washington. DC 20009 
202/462' B903 


[JU til I let I to the Mir rave through .titcsiaii 
wells. In spile iifilte licnvy rainfall, die Sea or 
Galilee is si ill at ils Irnvesi level in 2U years 
and aquifers are in danger of drying oub 
« nnxcqiiL-ntly suffering damages dial can in- 
terfere u-iili a smiHiih water flow. Suine critics 
object in die l.iiiiinaking project saying it 
liirnpcis willi nature. Gagin, who secs ilieir 
poiiil uf view, says that “m gci back io nalural 
rainfall, we would have to go hack thousands 
or years," bc-foie such phenomena as clcfalia- 
rirni from overgrazing and the felling nf uccs 
inlluciiced die annual rainlall. 

The induced rainfall seems to he reversing 
the depressing situation of water supplies in 
Israel and, for that niiiitcr, in countries that 
Imrrict Israel. When rain-making activities 
were Marled, die attempts were a well-kept 
secret, For no one knew how die cloud seed- 
ing would affcci the weather of the neighbor- 
ing A rah slates. But when the University of 
Chicago published data from studies in Aral) 
countries next to Israel, a 2(Kf increase in 
rainfall was showing up in Jordan. Lebanon, 
and Syria. Aiithorilics here assume linn die 
Avails were "nut displeased." Israel's rain- 
making ictlmi(|ucs arc bcnefniiig countries 
outside of die Middle Last. Recently, a dele- 
gation ol leading nicteomlogisis and waicr 
riiiisenalionisls from .South Alika came io 
jeiiivlein to learn hum the cxperis heir. In 
;k kill i< ui. Israeli nifleoiulogisis have licen dis- 
patched in Peru where an Israeli company. 
Agridi-v, has liecn einplnyed to develop a vast 
arid ana nl that Latin Amerkan cminiry. 

Tim it mi wm vilmiiiinl by Ellen Davidson, Of- 
fur of the (MHAulutr (!r nr w I of l\mrl, Nm< York. 


On The Waterfront 

1 lie following member, of die Hydrology 
Section have been seleued to icicivc l*iesi- 
denlial Vnung Imestigalnr Awards ( Em, 
March 13. I1JH-I. p. 117). 

Roman Krzysztofowin, Univ. nl Vitgiuia; 
Daniel R. Lynch, Daniiimuli Cullegc; and Jery 
R. Stedinner, ( lurnell L'liiv. 

Orie L. touch has ln-en uppoiiticd die new 
dilator nf die Holcomb Research In.sliinlc, 
Indianapolis, lie has established three areas 
of research fur die hisiiiuie: water sue rues, 
bioiie icsnurce analysis, and cuviiunmcntal 
eu mi miiis and jmliiy analysis. The water ui- 
lilies piogr.un iniiialli is being dc-velopi-il 
art tit ml llic existing Ground Water Modeling 
Comer currently based at the I Inlcnmb Re- 
search Institute. 

Opinion 

Mesoscale 

Meteorology/ 

Hydrology 

Experiment? 

Scientific progress in the held of surface 
svaicr hydrology appears currently lo he con- 
strained by a lack nf comprehensive field data 
involving ihe coordinated simultaneous ob- 
servation of many meteorological and hydro- 
logic variables al mesoscale. Mesoscale nicteo- 
rn logical experiments are under active discus- 
sion hv (l)a U.S. iulcragcncy team and (2) 
ihe World Glimaie Research Prognun. The 
hydrologic research community should en- 
sure that its interests are represented in die 
planning for these unique experiments. 

Historically, the held or surface water In- 
drulngy has grown out of an engineering 
need lo provide adequate water supplies over 
the long-term and lo provide flood protection 
in die short term. Lady work involved the 
collection .md analysis of .station records ol 
precipitation and sircamflow. and their use in 
developing lumped (i.e., iinc-diniciisional) 
nuHlck of the prc-cipiiaibn-niiiolf behavior 
of unti-rsiicdv 

As die field has matured, anti as die oliser- 
vatioual and analytical tools have developed, 
we wish ami nerd n> ask mme sophist icalcd 
tpiesiinns: 

1 . Our growing interest in the behavior 
of larger physical systems ami in climatic re- 
gime* having picdcimiiuitc-ly coiimiivc 
slonm demands dial wc deal explicitly with 
the spatially disuiliuicd cliaracicr of hoih the 
at tin ispliei it foiling and die Lmd surface. 

2. • Our concern with the Urge-scale emi- 
riniiuenial in i pails ol proposed tropical mac- 
ro engineering prnjcis such as deforestation 
ut the Atna/uir Basin and drainage or ilie 
While Nile swamm requires that we consider 
the interactive behavior ol the land surface/ 
atmosphere system. 

3. Impruvcineni in short-term hvdrolnir. 
ic (nrecustitig, be it for Itobd warning or Tor 
other operational purposes, such as Ihe con- 
trol nl irrigation releases, must involve incln- 1 
slnn ol Mime ol die physbil/dynamlcal as- 
pects of precipitation iurnkaUnn. 

Advance in these qrca; requires both cleser 


modeling and comprehensive data sets, and 
the latter do not exist, it is the opinion of 
many hydrologists that our science is c ut rent 
|y constrained by die absence of such data. 

Our Precipitation Committee has undertak- 
en a multi-disciplinary effort to define and 
stimulate ihe analytical ami experimental pre- 
cipitation research needed by hydrologists. 
This Committee is chaired hy Vijay K. Gupl.i 
of the University of Mississippi, ami its mem- 
bership contains' physicists, atmospheric scien- 
tists. mathematicians, and statisticians in addi- 
tion to hydrologists. They have organized a 
session at the Spring 19M AGU meeting nu 
Investigations cm Mesoscale Precipitation 
Field*, which is jointly sponsored hy the Hy- 
drology and Atmospheric Sciences Set linns, 
and have prepared an article nit prccipiiaiiuu 
research which should appear shortly in £o*. 

Wc hope that this stmemem ol our inter- 
ests and needs will help bring abuut a .sintil.it 
iiHcrdisdplinary ellou on the exjieriiueiual 
side. 

Peter S. Lngicsnii 
President 
AGU Hydtnlugy Setiimi 


Hydrologist 

Certification: 

Two Views 

I recently received a letter regarding the 
registration of hydrologists but paid little at- 
tention. Now with Peter S. Eagleson’s, pi evi- 
dent of the Hydrology Section, continents in 
Eos (Jan. D), 1 l J84, pp. 9-10) 1 realize there 
must be quite a controversy. I would like to 
comment, particulmly with regard to the ar- 
gument that registration will prnteci the pub- 
lic. 

I am a regisieied professional forester in 
California. Therefore I am qualified to prac- 
tice there. Correct:- 1 Legally, yes. Professional- 
ly, in most regards, no. 1 have never done die 
type of forestry wuik for which the regisn.i- 
linn law was primarily designed. My experi- 
ence has been primarily with hrushlieUk and 
rangelands or with tree species of the sub- 
tropics. 

With 25 sears in forest hydrology ic search 
and warn resource planning, I could almost 
Mircfv qicilift lor t egisir.il km .is ,i |,in|'cv,i,m- 
ul hydrologist. My studies include undergrad- 
uate and graduate courses in hydrology ai 
the University of California, Berkeley, and 
Colorado State Uiiivcniiy. I consider myself a 
forest hydrologist, but io modify that to pro- 
fessional hydrologist would be lo claim a gcu- 
ri al level of competence I likely do not haw. 

Finally, initials arc no real proimkm lo the 
public. I have just finished reading a report 
by a consulting engineering hi nt. The repnn 
is authored by five PE's and two CPAg's. The 
report is mostly about trees. It is also mostly 
incorrect. It is error ridden and lull ol mi-' 
supported, inconsistent, and unknowledge- 
able statements. The authors were uiipmfes- 
siunnl in this case since they did not make 
sure that someone among them uiulc-rsiood 
how trees grow. As a result die buyer of that 
report was ill served in spile of all the i nil Lib 
behind the authors' names. I am afraid that 
unprofessional “professionals" will always lie 
with us in spite of everything. 

Hydrology is interdisciplinary by (Irfiiiition. 
l cannot imagine a hydrologist worthy of die 
name who docs not have a core profession 
such as meteorology, engineering, agricul- 
tore, or es-en forestry. Requiring a named 
profession as a prefix, as in forest hydrulo- 
gtst, would be far more meaningful to the 
public than the term "professionals." 

Let's leave it at that rather than trying in 
decide who is, and who is not "proi'cssiunal." 

Roberi A. Merriain 
Kailua, Hawaii 

I applaud the decision or the Hydrology 
5™ L’om ini uee in remaining 

ncuiral in the debate- concerning governinem 
certification of hydrology professionals. The 
two reasons cued hi Water Watch in Eos (|an- 
uary It). IU8-4, pp. 9-10) are indeed the n nes 
usua |y put forth by those in favor of slate 
certification. There is, however, a third rea- 
son that is seldom slated but nevertheless 
H i ^ clor in ihe minds of many of 
lhe «rtJficaiion movement? the 
regulation of competition, particularly the en- 
trance ol new prauidoners into the markei- 
place. By controlling the numbers of practi- 
tioners through licensing requirements snte 
accredited professionals— particularly those 

‘ ™ ln P e l't«on and command 
a larger sltare of the available market Tor 
professional services. 

instead pursue greater reEtilatinn ,-,r ,r - an ‘ 




ax the Amici ii an Soiicts nl Civil higinecn 
witlHiui ■ cm it ting to lrg.ll UK I haiiimt* to enn- 
tiol who «. in .md i .linn ii | it .u lit «*. 

(•■us R I M/luincn, 
I’rcsideni 

Applied (•coniali.inics. ha. 

Meetings 

Hydrology Days 

lln* AGU hum Ui. mill is ipi insuring 
liner Us dinings D.ivs in In- held April 2-1- 
— t i. in lhe Siiidcui Center at C-nlnradij State 
L Snivel sit v in l-’ort Collins. Colo. .Studcm pa- 
|r-i« will lie pteseiited on the hist day. ami 
pmlrssimiul p.ipets will lie ptesetileil on ihe 
.set mid and lliiid daw. |n!ui Bicdehodi, U.S. 
Gc-nlogital Smses, will lie the leatured speak- 
er at a lu ui I lent i mi ilu- lit si das of the pru- 
gratu. The title ol his talk will lu- "Water 
Maiiagcmciil: Who are the Managers?" Fur 
mote illicit liiulHiti soman M.J. Mmd-Scy- 
toux. Colorado State University, Civil Lngi- 
nueritig Depai tmeitl. Toil Collins. CO Hi 1523 
(telephone: IMlS-l'H -H. r »»‘l). 

Penrose 

Conference 

A Geological Soviets- of America Hcnmse 
Conleieme on Transport I'mvesses in Frac- 
tured Rock, will lie held Irmn Sept ember 21 
to 2K. Him, in I'aik Cits . LU.ili. ITie objective 
of the coufeieme is m liriiig ingellier retem 
ad values in mu uiiih-isiaiidiiig nl the physio 
of mass and lu-ai i rainier in li.ulureil pmcua 
media, in siiimlaiioii iiu-dio,|ol,,gii-s fur uuss 
and heat tianslei. and in die experimental 
detcrminatimi ol ssstem paiameteis. The 
cnulcienve le.uleis are I.v-slie Smith and 
Frank Sc hwartz. Panic ipaiimi is restikioll" 
about St) people. I'm mme iiiloi m.iimn om- 
tact L.esliv Smiilc. IVpanmeiii of Gcolugkal 
Sciences. Lbiiveisiis of llriiish ( .«ditiii!ii.i. 
li8:VJ Stores Road. V.uu onset. BC. l-aii:ub 

VliTUB-l. 

Gordon Research 
Conference 

A Gordon Rescan h t anileretMe "U M'»ld- 
ingul Hosv in IVi meal <le Media will hv hd'l 
in Andover, N.M.. Julv :$<) to August 3. MW. 
The pmpoM- o| ilu- im-eiiug is <«■ iliwnss vtir- 
reui issues in clu- modeling nl fluid How phe- 
nomena ill |H a i im-iilile media. Invited sjicak- 
ers ilk hide |. Beil. | R. Philip. I*. A- Wiihcr- 
spoun, R. W. ( •illhain. 11. C. I lelfliwm. LA- 
flewelt. II. C. ll.u dvc. K. O'Neill. F. M- 
Rifhler. J. Noorishad. |. Wheeler. T. I' u ’ 
teiura. I. Dull. R. Kwing. P. Saittmmt.J. » 
J. Wallis. A. Weiser, I.. W. (ielhitr. W. A. 
jury, and S. P. Neuman. Ilu* iiinit until *». 
the im-eiiug is [ . N. Narasimbhii. Karih fif- 
vines Divi.simi, Liwic-iue Berkeley 
toiy, Berkeley, Calif. Partic ipation is liricttcd 
to alxnii 1 (Ml panic ipatils. Ap|dk'iilic»u»J l,a > 

Ik- obtained I tom A. C.t nieksliank, Gordon 
Rvwarrh Cunleieiue.s. Pasture GhemlcalLaw 
oratorv. Universitv of Rhode Iskuid. King* - 
ion, R1 02HKI. 

Sink Hole 
Conference 

The first mull [disciplinary conference of 1 
sink holes will he lielvl October lh-17. ‘ 

in Orlando. Fla. Geologists, engineers^ 
raphers, and others from related disctpiBi 
arc invited to attend and present P 5 '!*”’ -j. 
conference is being sponsored by the rW 
Sinkhole Research Institute, Univeisily 
Central Florida, College of Extended Suunr»; 
Orlando. FL 328 1 li-(.) 1 77. 


Irrigation and 
Drainage Congress 

The 12ih International Congress on 1^' 
tlon and Drainage will be held in Fort .ngj . 
lins, Colo., from May 28 through June 
The Aineriraii Water Resources Associ ■ 
(AWRA) is one of more tlian 20 cooper#-* ■ 
organizations sponsoring the couivrei 
There will lie a special session on lhe : . 
of the energy crisis on irrigation and : - 

age and a symposium on new devewpa* • . 

-in Lhe protection of irrigation, d m in ag ' - _ • =: 
flood control structures on rivers. yPT ■ 
in Forma tion contact Larry Stephens, ^ ^ • 

tive Secretary. (J.S. Committee «n !rnga>»^ , 

Drainage and Flood Control. P-O* BoX „ n «. 

1 5326, Denver. C.0 '802 1 5 (telcph<> nc: •; .. 

23-1-3006). . / ' 


National Water 
Well Conference 

The National Water Well Assih iation 
(NWWA) is spimsuriiig a conU-teiice mi the 
Practical Applkaliotis of ( '.round Wjuei Mod- 
els in he held in Goluuihus, Ohio, on August 
15-17. 1984. The NWWA is also s|HHisoring 
the 7th National Ground Water Quality Sym- 
posium. September 26-28, 1984, in L.i> Ve- 
gas, Nev. The theme ol the tonfcicike is 
“Developing and Implcuieniing Innovative 
Means of Dealing with Potential Sources of 
Ground Water Coiuainiuaiion." Al wit. it is are 
due May 25, 1984. 

•For more inforuuiiiou on I mill conferences 
contact David M. Nielsen, NWWA, out) West 
Wilson Bridge Road. Worthington, Oil 
43085 (telephone: (>M-8-lt)-93. r i. r >). 

ACS Groundwater 
Sessions 

The American Chemical Society (ACS) will 
hold a series of 6 sessions nu gmmulwatcr in 
a 3-day period during a uuLintiiil meeting of 
lhe ACS to be held April 28 to May 3, !9Hf», 
in Miami, Fla. All papers will lie invited. For 
more information cniilail Willa Garner, U.S. 
Eiisironnicntal Protection Agency, Washing- 
ion. D.C. (telephone: 703-557-0321)). 

AGU Fall Meeting: 
Statistical and 
Hydrological 
Criteria in the 
Safety of Dams 

The AGll Surface Runoff Gonimiiicc is or- 
ganizing a special session on dam safety at 
the Fall 1084 meeting in San Francisco. 

During the last few vears. reseat ch has 
been directed toward the analysis ol risks and 
uncertainties, risk-based design and analysis 
of statist ical. geuieclmical, and hydrologic is- 
sues in the safety of dams. This session shall 
focus primarily on risk and hydrologisal lac- 
tors associated with the design and salety «f 
(lams. Papers arc solicited dealing with risk- 


based design, quantification of risks, uncer- 
tainties and probabilities of failure, sinchnsiic 
aspects ol reseivnir opeiaiion related m flood 
i murul and dam safety, dam break problems, 
and hazard idcntifiiation. General papers 
dealing with the mechanics of now in dam- 
break sii nations may be accepted for presen- 
tation. The focus of the session will, however, 
he on risk and reliability aspects of dam safe- 
ly. Invited papers deal with the use of ran- 
dom field model*, probabilistic risk analysis, 
determination uf die composite risk of lail- 
ure, risk-based design, reservoir operation 
and (lain safety, and relationships of failure 
probabilities lu earthquakes and llnml insur- 
ance. 

Please mail three copies of your abstract lo 
AGU and one to U. Lall, Department of Civil 
Engineering, 3012 MEB. University of Utah. 
Salt Lake City, UT 84112 (80 1-581 -(3701), the 
session organizer. 

Deadline for special session: August 15, 
1984. 

Remote Sensing 
and Remote Data 

The Amerkan Society for Testing and Ma- 
terials (ASTM) is sponsoring a Symposium on 
Geotechnical Applications of Remote Sensing 
and Remote Data Transmission in mid Janu- 
ary 1980 al New Orleans, Organized hy 
ASTM Committee DIM on Soil and Rock, the 
I -day symposium will be one part of the 4- 
day spring meeting of that committee. 

The purpose ol the symposium will l>e to 
develop in formation dial can be used m pre- 
pare guidelines for the use ol new reiiurie 
sensing techniques for a variety of projects 
involving geotechnical engineering anil in die 
use of satellite tniusinissioii for mi-silc instru- 
mcmaunn data. The program will be de- 
signed to show advantages and disadvantages 
of various remote sensing and remote iians- 
missimi techniques, equipment, and pro- 
grams related lo soil mechanics, rock me- 
chanics, geologic engineering, groundwater 
hydrology, and other scictuilic input to geo- 
technical engineering studies. 

Offered and invited papers will lx- sched- 
uled fur oral oi pnsicr presen iation. All pa- 
pers will be reviewed and considered Im pub- 
lication in an ASTM Speii.il Tcihnk.il Publi- 
cation. I'memaiiniis will he selected bs a 
I'rogram Unniiiiilec on die basis of Mihinii- 
led abstracts. Prospci live .ml hors me invited 
to submit a liile and a 31111-5181 word abstract 
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linealions superimposed upon the wave 
trains are aligned parallel to the surface 
wind of 9.8 m/s. Their periodic nature al- 
low the surface wind direction to be accu- 
rately extracted from local spectra. These 
wind rows have been interpreted as result- 
ing front convective roll vortices. Existing 
empirical relations and auxiliary weather 
data, in conjuction with wind direction 
and wave period extracted . from the local 
SAR spectra, were used to estimate signifi- 
cant wave height and aerodynamic rough- 
ness parameters at the sea surface. Some 
of these estimated and extracted parame- 
ters are incorporated in. this sea-state im- 
age, which combines original imagery; re- 
gionally' processed spectra, and text sym- 
bols. This image was analyze! by Gary A. 
Mastin, Oscar K. Huh, apd S. A. Hsu of . 
the Coastal Studies Institute, Baton 
Rouge, as a part of research sponsored by 
the Coastal Sciences Program, Office oF 
Naval Research, Arlington; Va. Special 
, thanks are givert to Kenji Wakui of 1 m Ja- 
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in symposium diainiiait A. Ivan Johnson, 
Consultant. Woodward-dvdi' ('uiisiilianls, 
Harlequin Plaza- North, 7*ii *(» hast Orchard 
Road, Englewood, GO, W)ll I (telephone: 
3U8-42f.-56Ui nr 3(i:Mi()-l-277lJi. 

To receive iiifunnaiiuji on the syni|>nsiimi 
or Tor detailed insiructioiis lor siibmilliil of 
abstracts, contact symposium i liairmaii A. 

Ivan Jtilinsni) ut Kathy Greene, ASTM 1'iibli- 
catkms Division. 1910 Race Street, Philadel- 
phia. 1*A I UIlKl (tclcphnuc: 21.5-299-5414). 

Hydrology at 
Spring Meeting 

The Hydrology .Section will spunstir the 
following special sessions jil thc 1984 annual 
spring meeting in Cincinnati, (May 14-17): 
Ground water Transport : Field Methods, 
Mon. PM; Transport Processes [ and II. 

Ttics. AM and PM; Mesoscale Precipitation I 
and II. Tites. AM ami PM; Caldniicni Geo- 
chemistry. Wed. AM; Hill slope Hydrology, 
Tlturs. AM: Scilimcnt Storage, Tliurs. PM. 

The general session 011 ground water will be 
held Monday and Wednesday mornings. The 
general hydrology session will he held 
Wednesday a fieri toon. 

Workshop on 
Hydrologic 
Applications of 
Space Technology 

The hilcruaiioiial Association of E lydrolog- 
iral .Sciences (IA1 IS) and the Wm Id Meteoro- 
logical Organization (W.MO) are planning fur 
an liilernuiMial Workshop on I Ivdtologit 
Applications of Space Tcclntologi : Input in 
Hydrologic Models and Geographic Informa- 
tion SvMciiis, to lie held ill Florida in mid to 
laic 1985. i lie city and exact date will lie .111- 
11011111-0(1 later. 

The workshop program will emphasize of- 
fered and invited malm poster papers relat- 
ed to the input nl remote sensing .nirl remote 
data transmission m lisrlmlugk models ami 
geographic iiilorni.it ion svsiems. Field nips in 
NASA's John F. Kennedy Spine Center anti 
other points ol scientific mteicsi will be pan 
ol the program. An exhibit and tlemomliii- 
linn »l pc-nineni equipment, systems, and 
programs will be .nailable, as will .1 displas ol 
related books .md periodicals. 

Organizations interested in exhibiting 
equipment, systems, or publications or ill 
ib-moiiui.uin-.: ••■fi'q nr snliw.ro- pro- 

grams should contact A. ri .in Johnson. Piest- 
deiu. 1AFIS Imeritaritmal Guiiiniitice on Re- 
mote Scmitig anti Data Transmission. 7474 
Uphtnn Ikntri, Aivatl.i, CO 80093. I'crsons 
wishing to offer an oral ur poster paper for 
cansitleiaiii.in by the program committee 
should submit a typed single spaced original 
and one copy of a 4UO-60O word abstract, in 
English, to Mr. Johnson at the above address 
dr to J. N enter, Director, Hvclrulogy and Wa- 
ter Resources Dcj),ir intent. World Meteoro- 
logical Organization, Case Postale No. 5, CH- 
121 1 Geneva 20, Switzerland. 

Meeting Reports 

AGU Hydrology 
Section 

The Executive Committee of the AGU Hy- 
drology Section met in regular session at 4:00 
P.M. on Thursday, December 8, 1983, in 
Room 378 of the Cathedral Hill Hotel, San 
Francisco, Calif. Seven board members were 
present with section president, Peter Eagle- 
son, presiding. 

Report of Meeting Chairmen 

A total or 18 sessions were presented in 
San Francisco, and all were well attended, as 
.was reported hy program chairman Dennis 
Lettenniaier. Added to the regular sessions <>r 
General Hydrology, General Ground-water 
Hydrology, and Sediment Transport were 
(he following special sessions: Glacier Ocean 
Interaction, presidcr Edward Josbcrgcr; Ori- 
noco and the Amazon, presider Edward An- 
drews; Transport and Geochemical Interac- 
tions in Stream Water, presidcr F. E. Ben- 
cola; IniLream Flow Requirements for Fish, 
presider Brian W. MAr; Mullivariule Model- 
ing of Hydrologic and Other Geophysical 
Time Series, presidcr* Jose D, Salas and Da- 
vid R. Bawdy; Optimization Techniques far 
Managing Ground Water and Stream Aqui- 
fer Systems, presider Sles'e Gorellck; Treat- 
ment of EvapOtrn ns pi ration Soil Moisture 
Evolulibn aiid Aquifer Rcdtarge in Water- 
shed Models, presiders Aden D. Feldman 
and Hubert j. Morel-Seytoux; Statistical Pro- 
cedures for Estimating of Flood Risk at 
Gauged Sites, presider J. R. Sterlingcr; and 
Searching for More Physically Based Extreme 
Value Distributions in Hydrolqgy, presider 
Juan B. Valdes, The session op Glacier Ocean 
Interaction received the most publicity, with 
numerous accounts of some of the presenta- 
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lions appearing in the newspaper. One of the 
pleasant surprises nr the meetings mis the 
high attendance al lEic s|>ccial sessions on Op- 
timization Techniques for Managing Ground 
Water anil Stream Aquifer Systems and Mul- 
tivariate Modeling ol Hydrologic and Other 
Geophysical Time Series. Both sessions were 
highly inici disciplinary, attracting 11 11 memos 
scientists from other seaiotis of AG LI. 

In fits absence, a memorandum front John 
R. Killer, the program chairman fur the 
AGU Spring Meeting in Cincinnati, was giv- 
en. Ses'eii symjKisin or special sessions ate 
planned far lhe Spring Meeting- Two ses- 
sions in Water Quality; one session in Sto- 
chastic Elements of Nunpuint Source Pollu- 
tion Models and Water Quality and Geo- 
chemistry of Small Catchments: one .session 
in Erosiuit and Scdimciilalinu on .Sedimenta- 
tion Storage ill Rivets and Estuaries; one ses- 
sion in Surface Runt iff on Hill-slope Hydrolo- 
gy; two sessions in Groundwater. Miscible 
and Immiscible Transport in Ground tviiicr 
aud Field Methods for Supporting Ground- 
water Chemical 'I' ran sport Mot lets; stnd one 
session in Precipitation 011 New Reseat ch Di- 
rections in Modeling of Precipitation in S|wcc 
and Time. It looks like a full schedule of 
topics which should attract excellent speakers 
and audiences. 

Reports of the Editors 
of Water Resources Research 

Sieve Burges reported thill a mild editorial 
board inerting was held Litis year. Willi the 
dust of the page- charge issue having settled, 
no major nr resounding controversy was 
raised. Steve Burge* i ill rod uteri Ron alt 1 (5. 
(iuiitiuings, the new editor ol the su< ini .sci- 
ence side of Writer Uisumrrs HrsnncJi. Cum- 
mings stated that his goals were 10 mi it it mc- 
lhc promotion of WriA-r Ri wntm llnmnh as 
lire- journal lot publishing high quality, polit) 
sciences p-apets dealing with wiucr- relalvd 
inpiis. and in i net ease- the level of participa- 
tion and it 1 vol vet 111-111 with the join mil Its- 
sell, ilars in sciences ruiicenieri trilh systems 
analysis anti operations research si* well as 1 li«- 
sticial Mieutes: ecoiiutiius, pnliiiinl stic-ncc. 
law, history, and geography. Cummings has 
sent 1,501) letteis lo individuals in water re- 
seairli. dc|Kiiluicnt 1 h.ltr|iei sous, and tlirei- 
tnisol siate water icsomce n-sc-atrli iustilun-s 
calling bu quality, waiei-iehtti-tl papcis de.il- 
ing with pnlicv issues. ( atiinniiigs has :nl«l«-d 
live new- assiK’iaie editors in Ins stall and has 
nu 1 1 acted pievimts and existing asso< i.ne r-di- 
101 s lor cniuiiuiiis and assistance in tin- ex- 
pansion ol Hri/ei liwuuc* H, \itll,ll 

In a uiciiioianduui to Petei Lagleson. Man 
Anderson, the etlitoi ol Uaiet Wat eh, a new 
hvdrojogv new-* column appearing in En\. re- 
pot is tli.ii die lust c« In mu It. is appeared to 
earlv jaintais . Site also ic-(|iiesie>l llt.it .imiiue 
ss-ith ideas lor .1 logo for the (oliimn should 
sent! il»em to her: Mary AikIc-imhi, Dcfxm- 
ntc-nt of Geology and Geophysics, 1215 W. 
Dayton Road, Univeisilv of Wisconsin. Madi- 
son, W1 537 OB. Conti ihiiiions so (mure edi- 
liuits of the ijiiaiterl) colinni] me welcome. 

Report of the Technical Committees 

Eight of 10 technical committees submitted 
reports 011 their nciiviiics to present and their 
plans for the future. These reports will be 
sent 10 Mary Anderson to be abstracted and 
ihe abridged versions to be published in Wa- 
ter Watch. Those committees submitting rite 
written repuns were Erosion and Sedimenta- 
tion, Water Quality, Precipitation, Surface 
Runoff, Policy Sciences. Soil Water. Stinw and 
Ice, and History and Heritage. 

Status of Soviet Hydrology’ 

A svrinen report was submitted by Nathan 
Burns to the Executive Committee on the sta- 
tus or the publication, Soviet Hydrology. Burns 
reports (hat. although Soviet Hydrology pub- 
lishes translated papers from a broad range 
of sources, these papers seem to be specific 
technical applications of well-established prin- 
ciples. He points out that this dues not dimin- 
ish Lhe value of these papers to professionals, 
bill u Is questionable whether ur not they nrc 
of much use to researchers. 

To l>e5ure, high-quality papers are pub- 
lished in the Soviet scientific literature in the 
area or hydrology nnd wtucr resources, but, 
they arc scattered in several periodicals. The 
important Russian publication is Wafer He - 1 
sources which, it appears, is currently translat- 
ed in loto into English, Aunt her important 
source of original pa pci * is the Doklady of 
the various sections of the. Soviet Academy of 
Sciences. For example, importaiu papers re- 
garding the design and operation of suifu^c 
reservoirs may be found in the section on cy- 
bernetics. Burns suggests that a screening ; 
board be established within (lie Soviet Union, 
to help ip the process of choice. Such a 1 _ . 
screening board was discussed with aur Soviet 
colleagues .in -Hamburg, and ils implementa- 
tion is now being considered - 


Peter' Engl eson, section president, reiterat- ' 
cd ilie Executive Coiomiiiee's position in, rc- . 
gard 10 the American. Institute of Hydrology; 
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AGU. is a research body and, as such, should 
pot be actively involved in the process of cer- 
tifying hydrologists. He referred to a Ictteii by 

lo., I ol,,- or >1.0 .Vol to.., ol Ulmo. U’oll -A 


Jay Lehr of. die National Water. Well 'Assotia- 
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linn where sMicreililiwitiuii .iitiuiirs ate be- 
ing promoted .i*i ii|i[ii isi'il in ii;iiirm;il ccrtili- 
laticni. Ii wav ;i cuiicumi* of I lie -Section Exec- 
uiivi- Cumin it tee ili.u all lurilu-r action or 
ilisi ii.viiuii alii mi A 1 1 1 loihc loan end. 

Businc.HH Meeting 

llu- Imsmrss iiireliiiK ni ilk 1 AGU Hydrol- 
ogy fmtinn iiu-i in a Inm hi'iin session at 
I2:W) mini! oil Wrdiii'xd.iy, Here in her 7, 

I'.WIi, al ilk- Holiday Inn Gulden Gateway. 

I lie nicciing was presided over by Section 
I’lL’iidtin I’eiei Kugk'Suu. 

Death of James Amorocho 

1 1 was wiili great sadness llinl I'elei Eagle- 
soil annniiiueci the iiniiuiclv death o I James 
Aniurodiu of c«ini|»1ic.il ii >iix due in previous 
open hear i snrgei v. Amornc'lto. a long-time 
ntc lit her of AGU and |iasl reeipiem of the 
11011011 Aw. ml. had been at live in llie field 
ol hydrology until the lime of his ilea ill. lie 
served on numerous sec lion committees as an 
associate- editor ol l Vain Ursnuia.* Research 
(WRR) and. hi ilic lime of his death, was 
chain nail of the Horton Scholarship Gonimit- 
tee. lie will Ik. 1 missed by sill. 

New Editor of the Social Science Side 
of WRR 

Ronald G. Cummings, prnlt-scnr of ('co- 
in in liis at (lie University of New Mexico, was 
iniioiliKcd as the new editor ol die social sci- 
ence side ot WRR. I .mi i tilings pi otitises to lie 
an extremely- ai live cdiioi , continuing and 
expanding tin- past work ol Jarril Colton, 
loimri editor. 

Physical Science Editor of WRR 

Su-ve Hinges’ term as editor ol die rlivsieal 
■Stic me side ol WRR expires in July 3 PH I. 
RnLtt-l I.. Hi as has been named chairman ul 
the nominal iut i onmniiiee to fill the sat am y. 
■Suggest ions for Humiliations should he sent 
to Rafael L. Hint, Ralph M. I'.nums L;iIkjt;i- 
tory, Department ul' Civil Engineering. M.is- 
'uriimetis I mi inuc of Technology. Cain- 
I. ridge, MA U2IWI. 

New Journal on Applied Hydrology 

Some interest has Inm voiced among Hy- 
drology Section ineiiilieis lor the formation 
of a new journal on applied Itylrolugy. An 
informal polling id the member'll ip lias Iieen 
suggested. An opiuinii. lor or against. sIluiiM 
be sent liv letter lo Peter F.agleujii. Room 4K- 
383. Masiachusctis Inst in tie ol Technology. 
Camhrii tgc\ MA 02 1 S ( J. 

Policy Sciences Committee 

The old Water Resource Systems commit- 
tee has Iieen reorganized and renamed. It is 
now known as the Policy Sciences Committee. 
The new- minniiitcc ritairpci sun is Helen In- 
grain. Depai intent or Political Science, Uni- 
versity of Arizona. Helen is a renowned sci- 
entist in the field of water policy and insiitu- 
tionv 

Committee on History and Heritage 

William Hack has been named chairman of 
die History and Heritage Committee. This 
new o nominee will promote iicms. articles, 
and reports mi the history or the hydrologic 
sciences. There are funds available for his- 
torical activ its through the AGU Council. 

Correspondence regarding the committee 
should be addressed Ui William Rack, U.S- 
Cenlugical Survey, National Center. MS 431, 
12201 Sunrise Valiev Drive, Reiton, VA 
22002. 

Program Chairman 

Peter Fuglesmi gave high praise in Dennis 
Lctteumaier for his excellent organization nf 
this sear’s fall meeting. Dennis will continue 
on as Program Chairman fur the Fall 1984 
Meeting. All should Ik reminded that the 
Spring 1984 Meeting is to be in Cincinnati. 
Ohio. May 14-17. 

Chapman Student Travel Fund 

A gLiier.il AGU fund, the Sidney Chapman 
Memorial I. crime Fund, is auiUlih: im sup. 
pmt Im travel tur a limited iitniilier of stu- 
dents In r.li;ipm.ui l "nil Id em vs when- im 
oilier li.ivei liitnls are available-. (lue st in lent 
will he sup | K»r ted lor a meeting nf liIMjil at- 
tendee*. two students ni.iv Im limdcd for a 
ineeiing ysith over DIO alK'iiilevt. The gums 
will rover ci mutiny ail fail' only. 

Reserve Fund 

The AtiU Chink il has (let idl'd to maintain 
•i liquid assets fund ul “Al' » ol .itiuual ex- 
penses to allow AGU to wc-utliri ■< severe cut- 
iioiiiii siorni in to lake .ids.uii.igr' ul imfure- 
wen new opportunities. To rv.trh this jll'.r 
goal, alKiul .V.i of expenses will be budgeted 
from surplus ear It year. This autiiiiuls to ap- 
proximately SUCH), til If) a year. The fdKi goal 
translates into a reseisc fund ul S 1 .360,1*111, 

Horton Award 

This year's recipient of the Horton Award 
strut David A. Wtrnll titer. WirtilhLscr is u re- 
seAn.lt scientist for the Agricultural Rest.it rh 
Station. Tur son, Arizona, and an adjunct ' 
professnr of hyd mingy and water result ices. 
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University of Arizona, Tucson, Arizona. He 
received the award lor his longs landing work 
in watershed systems. 

Flood Estimation 

Hie tltice sessions on flood estimation at 
the Fall AGU meeting wcie well attended 
and quite successful. A brief synopsis is pro- 
vided here. Oil Wednesday. S. Yakowiu and 
K. Athraiwiki Imth illustrated how nonpaia- 
metric procedures could he employed to esti- 
mate probability density functions. Such pro- 
cedures do nm require dial one assumes that 
flood lloivs cumc from a pre-specificd para- 
metric family. Other papers addressed how 
information other than just Lite ai-sile gauged 
record could lie employed to estimate flood 
risk. J. Salas discussed the use of record aug- 
mentation prnced tires based on bivariate 
Ciiunhcl distributions. T. Colin showed how 
"Itisloriiar records documenting the aliscnce 
or nccurrcnce ol large floods could dramati- 
cally improve design flood estimates at gaged 
sites. Finally, G. Tasker proposed die use of 
generalized least squares (GLS) procedures 
Tor deriving estimators of flood quantiles as a 
function uf basin characteristics; the GLS 
technique accounts for the sampling error 
and cross rurrelaiinn of the flow quantile esti- 
mators. The procedure provided more accu- 
rate |xirainctci- estimates, much better esti- 
mates of the accuracy or the model's parame- 
ters, and an almost unbiased estimate of the 
predation error. 

Dining the fiii-mal morning session on Fri- 
day, several authors again considered the use 
of regional inloriitaiini] in Mont! risk estima- 
tion. D. Wall discussed a study- examining use 
ol Imilt historical IIikmI records and of re- 
gional regression equations which also dent- 
unsiruic-ii the value of historical flood infor- 
mation. J. Herrin presented an evaluation of 
the Water Resource Council's pilot lest of a 
wide range of procedures lor estimating de- 
sign floods lor ungnged catchments. The "in- 
dex fluoil" method and the U.S. Geological 
Survey’s regression estimators were the most 
precise as well as being easy to apply. W. 
Thomas reported un the Water Resource 
Council's development of Bulletins 13, 17. 

17a, and I7I>; (lie uniform approach current- 
iy rec unit tie tilled is based on an evaluation uf 
operational procedures available in 1974. 

The use nf rcgiunal in formation to im- 
prove fluoil estimates at ganged sites was ad- 
dressed. C. Marin discussed an empirical 
Bayesian methudolugy and Monte Carlo re- 
sults documenting its potential advantages. D. 
I.ctlenmaicr presented another study; while 
certain empirical Havcsian procedures some- 
times did well, others often did puorly in 
some respects. 

The afternoon session addressed the use of 
■•physically" based procedures Tor estimating 
Rood flow distributions. Many questioned 
what that term meant; V. Klemes indicated 
that such procedures employed models based 
on some reasonable theory relevant to the 
phenomena in question. R. Bras noted that 
when a theory is inadequate to predict the 
phenomena's behavior, one must fall back on 
calibration and parameter estimation proce- 
dures. In such cases, the supposedly physical- 
ly based models primarily serve to define a 
parametric probability distribution whose pa- 
rameters must be estimated from available 
flood data just as the parameters of normal, 
lognormal, and Pearson distributions are of- 
ten estimated. 

P. Todorovic advocated the use of partial 
duration series procedures. By using more in- 
formation than just the largest peak observed 
each year, they could provide more accurate 
design flood estimates than annual flood se- 
ries procedures. V. Gupta considered the 
characteristics of the arrival process of signifi- 
cant rainfall and flood events. Finally, R. Bras 
discussed his work with J. Valdes. M. Diaz I. 
Rodriqucz-lturhe, and M. Gonzalez on in-' 
stanianeuus unit Itydmgrapli procedures 
which provide an estimate or the distribution 
or major Hoods using solely observable t»a- 
ranteters describing physical characteristics of 
a basin plus the mean rainfall intensity and 
mean duration of storms. Results were prom- 
ising and show that the theory , in addition to 
us significant scientific value, may be nearly 
ready to aid in the determination nf flood ’ 

distributions at ungaiiged sites. 

The meeting dosed with a panel discussion 
width TclIcQi'd upon the palters presented 
and lullin' research needs and opportunities 
l he importance of scale It. hydrologic prub- ' 
Ivins was disc listed. There seemed to he uni. 
vers.il agreement ilutt several lines of re- 
search were coming to fiuitj nil aiK [ proiuiH . d 
tHith st ic mil tc advances and operationally 
it set it j procedures; lun her -more, the need t u 
keep in iiiuiH these dual purposes for Itydro- 
togte research was emphasized. Some re- 
wault is oriented more toward advandra su- 
cuce and some inward water management 
concerns. 1 his dichotomy has led to confu- 
sion * hen research, whose aim is m contrib- 

“ST IT ‘J? f ** alj j e ciives. is unjustly 
raulud for lading to contribute to die mlicr 
Attempts ore being made to make a written ‘ 
summary of the panel discission available- 
dinger 1 ” 1 ^ M ’■ ained ty- Writing J. R. Su:-’ 

Thu nrttitig report was rontnbulrdby fery R 

btectinger, U.S. Geological Sunty. i 10 National 

1 Cntur, Retlon. VA 22092 J . “ Ba ' 


Multivariate ivV 

Modeling "r 

The special session entitled Muliivai into itlc 

Modeling of Hydrologic and Oilw Gcnphysi- * li* i 
cal Time Series was held during I he Al ID ‘ 

Fall Meeting in San Francisco on I'IiiiimIui. mu 

December 8, 1983, and was sumtsnied hv the tin 
Surface Runoff Gonimiilee of the Hytlnthigv uui 
Sect ion of AG U . The session hruugh I l» igei h- s > 1 1 1 

er about 100 participants from dill'ereiH disc i- mu 
plities, including hydrologists, otcanogr.i- slm 

pliers, nieieornlugisis, and statist icianx, lo <li>- eve 
cuss the state of die art and new yur 

developments of siodiasiic descrqjtion ami inh 

modeling of multiple time series of hydrolng- wli 
ic and geophysiml pheiionieiia. l>> | 

The papers and discussion generated dur- <|k 
ing the session covered a wide variety of hv- the 
drologic variables such as sircamllnw, pm ipi- dot 
tation, specific condiictance, gnmndwalct ate 

and water use, meteorologic variables such as lit; 
air temperature, wind and pressure, and 
oceanographic variables such as ocean lent- pel 
peratnre and velocity. Among the topics dis- ter 
cussed were: modeling that is urii-uicd to lot 

data generation of multi vat into processes, bn- Su 
sic data analysis and description or statistical Set 
characteristics in time and space; modeling to 
specifically oriented to forecasting the pro- pa: 
cesses involved; transfer of hydrologic ami (lo 
geophysical information; and detection of do 

changes in hydrologic information. 

Positions, questions, and comments made . 
during the panel discussion, ill addition to 
stirring the pot a little bit, served to put sev- nlt 
eral issues in perspective. One issue ad- 
dressed was model complexity. One of the 
panelists, who may be the grandfather or 
perhaps the Godfather of synthetic Itydrolo- A 
gy, and who. having been present at the cre- 
ation of some of the concepts about which G 

much was heard and discussed in this special 
session, questioned whether anything sub- 
stantial has been done. Is it necessary to have tit 
models with so many parameters? Is the in- in 
formation contained in any model nr met a- In 

model redundant or useful? Perhaps models o[ 
in their own metabolism have replaced pro- cr 
cesses, and ive may be modeling models in- e> 
stead of real physical processes. In addition, lit 

the ease nf computation may have lead us tu C a 

worry loo much about micro-procedures. cr 

litis may be rcgrctable, and a need for phi- et 
buopliy and new language may be in order. pt 
Some other panelists appeared lo agree with 
the foregoing points, ah hough more ran- tii 

tiously. I] 

It has been about 20 years since the uiiivai- ct 
iate ARfll model was first suggested fur aj 

modeling hydrologic processes; it lias been rc 
about 15 years since the multivariate ARfll d 
model was suggested for modeling nuiltisiie n 
processes; it' has also been about 15 years n 

since the ARM A models have become pnpu- la 
lar for modeling series of natural plieuoine- k 

na; and ii has been about 10 years since the gi 

disaggregation model was first introduced in ci 

hydrology. Hence, it is not too surprising dial 
the majority of the papers presented in the ui 
session reflected the experience gained dur- p 
ing the last 10 years and the efforts to ovet- ;q 
come some of the shortcomings inherent in A 
some of the "traditional models and np- a- 

proaches.'' For instance, there were lengthy si 

discussions on the subject or models with par- ai 
simony in the number of parameters, built gi 
for the direct multivariate models as well as bi 
rot the disaggregation models. It is now clear h 
that simple multivariate models retain the d 
necessary flexibility of reproducing Lite basic c 
properties shown by most annual lime series (| 
of geophysical phenomena. Likewise, it is li 

now clear that the major shortcoming uf tlis- n 
aggregation models (i.e. the large number nf n 
parameters) may be overcome by step disag- j s 
gregation, a scheme with a minimum number a: 
ot parameters that preserves the needed co- <r 
variances and additional property. These e 

procedures certainly have addressed the ci 

question of model complexity, redundancy. V 
and parsimony which was put forward during 
die panel discussion. 

Other points raised during the panel dis- si 
cus5ion include the following questions- Docs s 
anyone care about modelingVnd generation z 

STT i better to use synthetic n 

Huw “ 1 u ”, l,SC hlstorica l records alone? li 
How would designers react to designs made I 
from synthetic hydrology if these designs de- tl 

vpndft iP | lfi ” n ' ll ' J ' rrom llloae deriv ed by con- o 
enttona 1 activities or those derived by simply ii 

£ok .tg at history? Could one not sel£? a P > 
model winch supported one’s prior inclina- a 

ri 

» I bring mSant 1 J 

, * of . lh , e rand °in number generator’ l 

ii? i 

i 

, ■>. 

■- - •- • ■ • •' t -. ~ ... . .. i... i 

•f':- .(■•! -I ‘ ' ■«.. . r.'''’ ’ 
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(Iiulugii- atul iiilin gt'iiplivsii.d pliciiiniieiia 
IVlIl.qk i> IX link lime I" think and |i|;m an . 

• •rim iiiiviini* m tin hiinic tu divi ii\Miui te 
sjii'i ilu .till tin- tuirgniiig t ji list ii iiis. 

In > 11111111.11 \ . tin- spinal M-ssioii set veil to 
idnitilv mhuc ul the slinitiuiiiuigs u| thetra- 
dilinil.il ilindi-liug l<-< limi|ll( s .aid llu- w,ivsto 
c in iiimcnl llu-lii. It >ci \cd tu iiidh';ik' linw 
iiilillix iiH.tlt- iniuh linq >i| t ci tain types nf by. 

tit (illicit pun i'ssc-s mii It as .iiimi.il strvamlkw 

mat he i'Mii liii'lv ilmtc isitli iiukIi-K iti;n arc 
sinqili 1 , wlitli- iiiiidHiitg ul pnindit pi uccsscs 
siitli .is slmit-tmti | n i t i|iii.iii«ni .is iu-U as 

shuM-it'tm llU'lmtuliigu al ami meant (graphic 
events a i c untie iunqilex dm- tu the extreme 
variahililv thei ullett rxhibil and due lothe 
inheveiit ittegillai and gappi data liases 
wliiih ate available. I In- sessimi ahti served 
in pm some mhei i(4(-i,iiii issues under pet- 
sj ki live, sinli as iIium* telaii-d ru measuring 
the heiiehts uf linei .tsts and ev.iluatiitg and 
diKiimeniiiig (lie leal use! illness nt 'multivari- 
ate modeling tei hit up to in the realm uf prze- 
licil deiisiini niakiitg. 

I he cxail titles and the al»li;als (»r the pi- 
pe is may lie luuiul in /: m. Nuv. 8, I'.tKlk In- 
terested le.ulcis sliunld write in ilic authors 
lot copies ul die papers. On lieliull uf the 
Stirl ate Kiiiiull (amnililtee ol the Hydrology 
Section ol AGU, the session oigaui/er wants 
to express Iris deep appiei iatimt to all sc.wiun 
paniiipanis iur making litis, along with the 
(liHid sessions, one ol the best siolIusuc liy- 
diolngy meetings in a nmnliei ul years. 

VVih uurlniff i ffim 1 1 i7it wiilhH fry [use I). Sa- 
las, .Ivwk Hilt Piufnwr uf Civil Tngim rung, Cufc- 
rado Stall' l'invn.\it\. Tint Collin*. CO S' 1521. 


Article (•out. frmii ft. 121 ) 

Geochemical Reservoirs 

On the basis ol samples ironi many loca- 
tions in Lite means, it is widely (hut by no 
means universally) assumed that the itceanic 
lower Lrusi resembles the base uf ohiiuaeri 
ophiolitc sequences. Fur toniilteiual lower 
crust, however, we know only a lew possible 
examples, represented hv high giadc granti- 
liie terrains and by xermliih suites I ruin vol- 
canic pipes. Heine, the physual properties, 
compositional const taints, and stale of het- 
erogeneity of the h nve i li mi int'ii lal crust jre 
poorly known. 

Hate tectoniis models suggest ,t long cyula- 
tioitary liisioi-y and pi nimbly great diversity. 
Do iMNoph ages deK-rmineil fin I lie lower 
crnsi reptesent tine ages of im k units? Do 
ages matc h the oldest nvt'llyiug upper cnistal 
rocks, or have they been sin tcssively reset 
during additive tirm c.sscs I'roiu the upper 
manik- or from lateral siiIhIuiimui? "I he nicre 
malic auiipusirion.s ot the deep crust posm- 
Imed from seismic vehn ity data are difficult 
tu reconcile with die .siliar-io-iniernicilmie 
gneisses seen in possible exposures of deep 
crustal rocks. 

Major qiiesiions related lo the ami|iosW* 
and evolution of the upper man lb* ran be ap- 
proached ilirmigli xetiolith research, but. 
again, there are more iiucstions than answers: 
Are geoilict ms, tlerivetl from the equilibrium 
asseuihhiges ol ]h.m idolitcs and eclogites. tnu 1 - 
siem plicnoi neiia related to mantle dia|iirism 
and kinilterliie genesis? Are inllectuins in 
gcotliemis real? Are they reluied to thennal 
bon in la ry la yets? Arc kimberlites proclua® 
by diapits? Why air other itmgmas not pr 0- 
duced with them? What me the scales of lat- 
eral and vertical licieiogenciiies implied bf 
die varied xenoliih suites in single pipes or 
localized groups of pipes? What arc *»te 
inechaiiisms and kinetics of the widespread 
mciasumniisiii ol Lite ii])permos( mantle that 
is evident in composite or veined xcnolnns 
and is required liy several models of basalt 
genesis? Are isotopic ages of xctiolhhs appar- 
ent or real? [s suboceanic mantle different 
composition from subc-onliiiciiial ntatttle? 
What is the Moltorovkic disoontinuityr 

Fluxes of inateiials through stibtlucuon . 
zones are crucial to die evolution of the u 
sphere-mantle system but are poorly mw w ' 
stood. It is widely believed that subducuon - 
zones are tltc loci of generation of new c 
nent crust, but every link relating subuuci 
lithosphere to continental crust is still sert 
ly debated. Important uncertainties inclu a 
the source of island arc magmas, the sourt 
or their trace elements, the average c °mp ” 
lion of island arcs, the nature and deg 1 ^ • . 
reworking of mature island arcs, the : ave 8 
composition of continental crust, and Ul / 
lationship of the latter to island a rc u COI71 f^, 
lion. Isotopic studies now suggest that a 
recycled oceanic crust and lithosphere ® / 
play an essential role in the production . 
modern mid-ocean ridge basalt 
well as ocean island basalu. The P°“rl L \ 
dial modem basalts are windows to ® n n jj s . 
recycled crusts bears upon numerous a?p 
of mantle reservoirs and evolution and . 
kinematics of the subduct ion process -W 


Furthermore, the synchronous 
volcanic activity over wide areas. botn 
plate and at 'margins, suggesU ^W^Son' 
ecssts that may have only an indirect 
: to the thovemeni of plates. •+'. ; ; | 

The number, size, arid spatial ; arr ^\f lapa-i. 
mints of major geochemical 
. ble of yielding (Itstindl ivel y different 
are a subject of vigorous dcbatc. 5 ev , n ra j 
cfifFertqrmodds are ^yoflt^.^ f® j : • 
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Fig. 4. A model jor the evolution .,[ the mantle. Primitive mantle (I > is partially molten 
ether during accretion or bv subsequent whole mantle convection which brings the entire 
mantle across the solidus at shallow depths. LII. dements are concentrated in the melt. 

The deep magma ocean (2) fractionates into u thin, plagiixlase-ricli surface layer and decpei, 
ohvmc-ncls and gariiei-ncl. aim.. late layers; (3) hte-stage melts in the eclugitc cumulate 

, l4) “* I,,r,,, . ,hc co,uir,en,al crust (l.c.), enrich the peridmite layer, and deplcie 
MORBs. the source region uf oceanic crust to.c.j. and the lower oceanic lithosphere. Partial 
melting ol the- plume source (5) generates continental flood basalts iCFll), ocean island 
basalts (OIB) and other enriched magmas, leaving a light, depleted residue. (Source: Re- 
printed from D. L. Anderson. Saw. 213, 82-89. 1981 with permission.) 
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Fig. J. Comrasiiiig hypotheses for evolution of the cat tit's crust and mantle and for lu- 
cauoti of gcocheinical reservoint. Figure 4 suggests a complex history of early ennli difler* 
eniiannn leading to a depleted, inert lower mantle and a gcochcinically active upper ttian- 
‘ i A different model, from DePaolo, also emphasizes an active upper mantle, but shows 
plumes originating as dinpirs 1'inni the lower mantle. (Source: Reprinted from D. J. De- 
Paolo, Eru Trans. AGU. K>2, 137-140. 1981.) 


l ype postulates a primitive lower mantle, an 
enriched layer (bl the loti or the bottom of 
the mantle), and variously enriched ot deplet- 
ed heterogeneities scattered through the 
mantle. Another requires continuing chemi- 
cal exchange between the nmniic mid core 
ana between the upper and lower mantles. In 
still other models the main magma reservoirs 
are in the upper mantle; the lower mantle is 
ine depleted crystalline residue from early 
earth differentiation (Figures 4 and 5). 

Information on the nature and magnitude 
, |] Uxes between reservoirs is essential lo an 
naerstanding of the chemical and differenti- 
n '°n history of the earth. The nature, thick- 
ess, and origin of subcontincntal lithosphere 
U * rc * at '° ns hip lo the overlying crust are 
hjects of widely divergent hypotheses, rang- 
hr? j L ^ c v ' ew diat base is a thermal 
II undary layer directly analogous lo oceanic 
nosphere to the view that it is chemically 
* incl - thick, and a major reservoir of in- 
ompauble trace elemenu. 

Oceanic island and ocean ridge basalts have 
eoently been interpreted as having geochem- 
ai signatures of recycled ancient oceanic 
ih^a- I? ls ' n S anew the question of whether 
ne differentiation of the mantle has proceed- 
lrre ^ rs 'bly or is approaching a steady 
l Wldl r «yding. Oceanic island volcanic 
naai!i* re distinctl v more enriched in incom- 
P 'ble trace elements than are mid-ocean 

r, l 3 * 15, ^ widely accepted model as- 
^bat tite global extent of these latter 
, “ ln i plies a mantle layer of global extent 
y._i- sou ^ ce * but the isotopic data, especially of 
lh - Um ' lead > an( l neodymium, indicate that 
iL, ^° Urce must be heterogeneous. However, 
^H P ?S aSUr i eme . ni rare S 8565 - particularly 
unlit i ' s " ows ti*ai recycled oceanic crust is 
to ii t ^ 10 ^ ave b 660 a the major coniributor 
least some oceanic islaqd basalts. 

(inon^ !° ande apparently contains substantial 
denp Ull r S L O ^ V0 ' al ^ es ’ some which give evi- 
Dnn l 01 be, »g primordial ( 8 He, '»Xe), Com- 
c tpj f 14 suc h as HaO and COa may be recy- 
rom custal materials, Qnce introduced 


into the mantle, these volatiles will play a pro- 
found role in mantle magmatism, as shown 
by experiments with systems containing vari- 
able COs/HaO ratios. Volatile transport in the 
mantle has been invoked as a mechanism to 
produce mantle metasomatism as a precursor 
lo the production of basaltic liquids. 

It appears unlikely that the current tectonic 
regime could have come into being on a total- 
ly pristine, undifferentiated earth. The for- 
mation of the earth by accretion was dearly a 
violent process, which probably involved ex- 
tensive melting and stirring related to core 
separation, thermal convection, and convec- 
tion driven by chemical bouyancy differences. 
The end product could have been a layered 
or homogeneous mantle, and any early 
formed crust may have been either thick or 
thin, buoyant or gravitationally unstable, and 
with very low or moderate abundances of the 
incompatible elements. However, an initially 
thick buoyant crust of basalt would have 
transformed into dense edogite at its base as 
the manile cooled. Thus, an initially buoyant 
crust could have converted to a dense, unsta- 
ble crust with lime. Such a process could de- 
stroy the early geological record. 

Even if a form of plate tectonics began very 
early in earth history, other tectonic processes 
are likely to have been Important. A magma 
ocean may have formed, as suggested by 
analogy with lunar history, or indeed the 
moon itself may have formed from the earth, 
altering the earth's geochemical inventor)'. 
The widespread current magmatism, com- 
bined with evidence that the earth lias been 
cooling, also suggests dial an extensive mol- 
ten upper mantle existed in early earth his- 
lory. Could such an upper mantle (tool with- 
out forming cumulate layers and hence; 
chemical stratification? 

Controversy exists as to whether the two . 
largest discrete reservoirs, the core and the 
mantle, were ever in eqiiHibnUhi With each. . 

• other. The state or oxidation or the manue. ■ 

■ as currently postulated, is incompatible with 
equilibrium. The upper parts, ;and possibly 


the enure mantle, may lx: contaminated by 
subducted and recycled crustal materials, par- 
ticularly water. Tims, the presumed high oxi- 
dation state uf the upper parts nf the mantle 
niav be an artifact nf the sulidikiiui) process. 

In any case, the high nickel loiuciii of the 
upper mantle seems to preclude equilibration 
with the core. 

Plate Tectonics Through 
Time 

Identification n| plate tceinniLS processes in 
the past depends on the assumption that we 
can read from the geological record ilic 
evidence that has been produced by these 
processes. The current assumption that 
continental trust caiuint he subducted is 
yielding to contrary geological and 
geophysical evidence indicating a doubling of 
continental crust by imdcrilirusling beneath 
some mountain systems. The possibility 
remains, however, that observed crustal 
thickening is the result or squeezing of two 
continental masses together, with minimal 
iinderthrusting. Will it be pussible to 
distinguish between these two types of 
collisions in deeply eroded ancient 
continental crust? Rccem observations from 
deep seismic and electrical soundings suggest 
thaL this may indeed be possible. 

In a presently active collision zone, such as 
that represented by the Alpine system and 
the Himalayas, opportunities exist fur 
examining young and continuing otogenic 
phenomena. In addition io geological 
mapping anil seismic and electrical met It oils 
or deep exploration, heat flow studies, ami 
applications of modern space geodetic 
equipi item to olisci various of ongoing 
del urinal imi sliunld lie highly productive. 
Modern collision areas mav also yield dues to 
the nature of ancient continental terrains 
such as the Hcrcynian and Grenville, where 
plate tectonics has provided no convincing 
model for understanding vast terrains 
characterized by complex dcl'orinatiuii, 
uniformly reset ages, and a very thick crust. 
The apparent fragmentation or eastern Asia 
under the impact of the advancing Indian 
subizominciu may also provide a model fur 
the generation »f crustal fragments such as 
those now being recognized as allochthonous 
terrains in iiuinv nmgcnic areas. 

From the suidv of plate motion averaged 
Diet several million vctirs, wc have learned 
imiclt alxnu the side ui plate tectonics, have 
confirmed the usd illness of die hypothesis 
that plates heh.ive rigidly on this time scale, 
and have fm initiated models tn explain Lite 
cause of their motion. In the coining decncic 
we shuuld focus on the style of plate tecLuitics 
over time sralw hmli much lunger and much 
slmrier than seieral nulliuii years, fm nine 
scales of 10-10U m.y., individual plates 
appear to have episodes of constant moduli, 
separated by major changes in direction and 
velocity. Changes in direction of motion uf 
plates with respect to hoi spots appear tu be 
consistent with simple models in which [dates 
are pulled to their subducted slab boundaries 
and pushed by tlieir spreading ridge 
boundaries. Velocity is greater for plates with 
a large fraction of their boundaries attached 
to down-going slabs. It is important to test 
critically whether these generalizations hold 
for all Cenozoic and Mesozoic plate motions 
and especially whether the change in plate 
boundaries causes a change in plate 
directions and velocities, or vice versa. 

Because present seafloor lias been formed 
since the breakup or Pangea and because 
continental hot spot tracks are difficult to 
recognize, the primary source of information 
on pre-Jurassic plate motions will be 
paleomagnelic data combined with accurate 
age dating. We do not yet know whether 
plate tectonic regimes are episodic on time 
scales longer than 100 m.y. Among many 
other unanswered questions are these; Was 
the episode of plate motions and continental 
drift prior lo the breakup of Pangea 
preceded by a long quasi-static interval of 
little or no continental drift on an earth with 
just one continent? Is the apparent polar 
wander of the major continents before the 
breakup of Pangea the result of plate motion 
or of true polar wander? 

Almost nothing is known about cpisodiciiy of 
plate motion on a time scale of years or 
decades. A ratchet mechanism dearly 
operates to hold plates locally fixed by 
friction at active margins until the strength or 
crustal racks is exceedetl; the resulting 
rupture causes local movement and 
devastating earthquakes. Occasional 
displacement inputs arc large (tens of meters 
and greater), and plate movements arc small 
(a few centiinetqrs per year). Thus,, the 
superposition of strain events inay contribute 
significantly to plate movements. Near active 
margins, crustal movements are highly . 
inhomogeneous in space as wel] as time. 

Creep rates determined across various parts 
of the boundaries are both smaller and larger 
than those predicted by existing plate models. 
New geodetic techniques are able to monitor 
plate movement and deformation over 
baselines hundreds or .thousands of 
kilometers in length' and are now being used 
for essentially continuous measurement of 
the relative am) absolute motion of the 
Pacific, Nftzca, North American, South 
American, Australian, and Eurasian plates. 

The accuracy of these measurements is a few 


centimeters, so it will be on the order of a 
decade before meaningful velocities will be 
available. 

Intriguing aspects of vokunism have been 
noted which seem to require major 
perturbations of the plate tectonics model. 
Evidence lias been presented that vulcanism 
is strongly episodic mid that certain pulses 
have been synchronous over wide regions, 
including marginal orogcnic lielts. imraplntc 
hoi sputa, and continental rifts, if true, the 
factors governing volennism must Ik global 
and unrelated to local conditions such ns 
rates of subductiou or seafloor spreading, or 
particular interest are the production rates of 
volcanisnt necessary to generate the elevated 
pliieau regions of ihe Pacific and the 
extensive Cretaceous episode of volcanic 
activity thought to have occurred in the 
interior of the Caribbean and in the central 
and western l*n rifle Ocean. 

Vertical tectonic muvcmenls, though less 
spectacular than horizontal motions, can be 
easily observed and ate dearly episodic cm 
various time scales. The gradual subsidence 
ol passive coniiuetiial margins through time 
can be modeled as a response to the loss of 
Ite.r.. But what nbuul the interior regions of 
the continent? Episodic subsidence uf basins 
and elevation of domes within continents are 
well known, whereas other cratonic areas 
appear tu have been extremely stable. Are 
there processes occurring at the crust-ntamk* 
boundary, causing cniuiticmnl thinning or 
thickening which would, in turn, produce 
elevation changes at llie surface of die 
continents? 

It appean that nil plates, spreading ridges, 
and trendies arc in relative motion. 

Therefore, none ol these features can serve 
as a fixed reference (mine. The spin axis 
provides the only widely accepted "absolute" 
reference frame. Assumptions uf [kisc 
[ xisitions uf ilic spin axis entue largely from 
magnetic rlai.t and from rictet initiations of 
the positions of ancient cquarois liy geological 
analysis uf deep-sea drilling cores and Ity 
analyses of p.ilc«clii italic indicators. The 
apparent polar wander paths of major 
continents have been determined for 
substantial portions ol the I'liutieiozoic. With 
this information it It, is Ikcii possible to test 
independent I v die accuracy ul seallnur 
spreading lcccmsirm lions and to estimate ihe 
rates ol continental drift with respect to the 
spin axis. 

However, the assumption that plate iiiuiiuit 
with respect to the spin axis is idc-ntli'.il m 
plate morion with respect t» the mantle tail 
be challenged if true polar (winder lias 
occurred. If true polar waudei is to be 
established, absolute reference Irames miter 
than the spin axis must he defined. Proposed 
iL'leietuc 1 1 anus iuritidc hot spots, dewed mi 
(lie assumption that hot spots originate tu the 
lower maul lei and in.nhematic.il reference 
frames dial minimize die motion nf the 
lithosphere or minimize the mutiun of ridges 
and trenches. For shorter periods (years and 
decades) the inertial reference frame and a 
fixed star reference frame can be defined 
front satellite and astronomical data. When 
applied to plate motiuns over the last few 
million years, all of these reference frames 
have been found to be similar, the differences 
being on the order of one tenth of a degree 
per m.y. An important emerging problem is 
to determine whether the small differences 
between reference frames are significant, 

Ninety Years of Progress 

Charles L. Drake puts in perspective the 
problems wiLh which we are struggling today. 
His essay highlights the 1892 Presidential ad- 
dress by Grove Karl Gilbert io the Geological 
Society of America as a reference point to im- 
portant geological problems of 90 years ago. 
It is a bit dismaying to note that many of 
those same problems are still with us. His 
dosing remark . .if we are optimists, we 
may be comforted by the reflection that geol- 
ogists of this generation, at least, will have no 
occasion, like Alexander, to lament a dearth 
of worlds to conquer,” is equally appropriate 
today. 
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Eagleson Voted 
President- Elect 




I’cu-r S, iMglcvnti 


Peter S. Eagleson. professor of civil engi- 
neering ji i lie Massachusetts liisiiimc ol 
rechnolngy. was ilmsen /\(!U Presidem- 
Eleci, siriiwding in a report [mill die AGU 
Tellers Cnmmillrc on the ret fill elections. 
The Tellers report will be formally presented 
lo 1 lie AGU Council <il the Spring Meeting in 
CituiniMli on May 15. 

I'elrr M Hell, of the (leofiliywkal Lalioia- 
lory ol the Carnegie I list it nl ion of VViixliirtg- 
ion li.it been elected AtiU Cencr.il Secretary. 
He mu i ceils Leslie H. Meredith. Juan C. 
Kneilerei oi the (ici ■p hysical In stitut e of the 


University of Alaska. Fairbanks, will succeed 
Carl Kisslingcr as Foreign Secretary. The 4- 
ycai veniis for the general secretary and lor- 
eign sccreiaiy end June 30. 1988. 

The Tellers Committee reports that J.‘JM 
valid liallirts— 24'f «f die 10.496 ballots 
niaile*!— were received l») the March 30 vot- 
ing deadline. A list of the “write-in" votes will 
|>e given to the next nominating committees. 

The results of the section elections are list- 
ed in Table l. The new section olficcrs will 
serve AGU Irom July I. 1984. througlijune 
30, 1986. Each section picsidcnt-clcct will 
serve 2 years in that capacity ami then serve _ 
years as section president. They will be voting 
iiieinlrers of the ACU Council for all 4 years. 

On July 1. the following section prcsidcnis- 
elecl will assume L>-ycar terms as section pres- 
idents: 

Atmospheric Sciences, Fred D. White; Ge- 
odesy. Byron D. Tapley; Geomagnetism and 
Palcmnagiitiism, Neil D. Opdykc; Hydrology. 
R. Allan Freeze; Ocean Sciences. Joseph L. 
Reid; Tlanctology. Lattrcne A. SnderWnni: 
Scistnulogv, Lynn R. Sykes; Solar-Planetary 
Rel.iliuiisTiips, George C. Reid; Tcdonophy- 
sics, Thomas J . Ahrens; Volcanology, Geo- 
chemistry, and Petrology, G. llrcm r>airy tu- 
ple.— urn 


global mean temperature rise, lull 'here an 
many unknowns in determining the pi«»|»m - 
tions. A critical factor may lie assessment nt 
the contribution w global carbon dwMvle 
from the biota. It is believed that recent mln- 
lanccs in die carbon budget have resulted 
from changes in tropical forest region*. 

Deforestation along the equatorial bell re- 
suits in burning or produces large vu limes ol 
decaving biomass, both or which yield « arboii 
dioxide in the process. PmbkMiis arise m esti- 
mating the tonnage of biomass, as well its tlw 
amount of deforestation. There are many 
factors, such as wood density and loresi ex- 
pansion and productivity, that are dilhculi to 
estimaie. 

Brown and Lugo noted that the data kise 
available for making estimates of the biomass 
is limited. Instead they calculated the cai lum 
pool in tropical foresis from data on the vol- 
umes of standing limber extending over a 
large area, which included 97% of the tropi- 
cal bell area. The result is that the global car- 
bon budget could be balanced after all.— 
PMb. 


TABLE I. AGU Section Election Results 


Alim is pi w* lit St irtw es 
(rtlldfSY 

(•cuin.igiii'iisin ami Pnlen- 
uiagiHiiMii 
Hvdinlogy 
( Kean Sucik cs 
Pl.iiwiology 
Seismology 

Solar- I'l.metan Kel.ilioii- 
ships 


Tetlonojilivdcs 
\'olcatiol<i)(v. Get xli ei nisi i y, 
and Petrology 


President- Kiwi 

Ralph J. Cicerone 
John 1). Bossier 
Suhir K. Baneijee 

Marshall E. Moss 
Arnold L. Gurdon 
Scan G. Solomon 
Stewart W. Smith 
K. A. Hclliwcll 


Kichaid I*. Von Herzen 
P. Robin Brett 


Secretary 


MepLs; 

TheS 


Rex J. Fleming 
James G. Marsh 
John W. Hill house 

Thomas Mad dock 111 
Barbara M. Hickev 
Raymond E. Arviilscui 
William L. Ellsworth 
G. G. Sivjee (Aeronomy): 
Leonard F. Uurloga (Cosmic 
Rays); George K. Parks 
(Magnetuspiicric Physics); 
iliucc T. Tsurulnui (Solar 
and Interplanetary Physics) 
Barry Parsons 
Brute D. Marsh 
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Year of Ocean 


New Climate 
Delivery System 
Developed 

1 he Illinois Climate Center can now pro- 
vide mfonn.il ion ill rough iIil- Climate Assist- 
ance Service (GLASS) about the uirrcnt Ma- 
ms ol mam weather parameters, such as uc- 
nimiil.nrd degree davs, di (Terences between 
seasiin.il rail dull and normal, and long-range 
Inline climate predictions. Illinois is the tint 
state In start Midi a near real-time climate in- 
f. IT1II.1I ion system where the observations are 
gathered from National Weather Service tu- 
operative observers. 

1 he enmepi of CLASS was envisioned and 
designed by Stanley Cluiignon. chief of the 
Illinois .State Water Survey; Wayne Wcnd- 
l.ind. head of the Climatolngy and Meteoroid- 
jgs Section; and John Vogel, head of die sur- 
vey's ('.lunate Inlormutiou Unit. Grams from 
the Illinois Department of Energy and Natu- 
ral Resources and from the National Oceanic 
and Atmospheric Administration ((Hi mate 
Analysis Center and National Climate Pro- 
gram Office) were coupled with existing Sur- 
vey fowls anti information products of the Il- 
linois Slate National History Survey to devet- 
op this system. 

The Illinois Water Snrv ev developed u plan 
for a Climate Inlurni.mmi Center lor Illinois 
f> tears ago. 'This center now gathers movi to 
the vnte's natural resniirte data on weather 
and climate min its oimputci s. Ily late 1981, 
am one in Illinois will lie able in nhliiin data 
and iuforin.ilion rapidly that lie lore were (til- 
ln nit in nhi.iin ox liter tli.in I nr 'J months al- 
ter the fan. Ci uuplc-x inloiiiMlion ulvmil the 
Mate’s cast aLinospliei n u-muiiicv will Ih 1 gen- 
ci. lied. < anrciiily, only Male .igem iev are ai • 
cessing the ibil.i and in I'm mat inn in a user 
test 

GLASS will lie usable )»v a satiety ol inter- 
ests, whit It Ini low: (li AgrUultiir.il interests 
call access gi owing degree ila> inloi tiimion 
lor major t rnps. inlorin.il ion on insect pest 
nulliit-.ikx, .mil soil iiimsiiue niiMsiircmviKv 
lor [limiting and irtigatinn itwirinna. (2) En- 
ergy interests i.iti plan and tuntiiior (out, gas, 


A national celebration of the oceans ami 
their products will begin Julv I when die 
“Year iif the Ocean" officially opens. A pre- 
liminary kickolT reception was held in March. 
The goal of the celebration is u» increase 
awareness of the iiti)iortance of the oceans. 

“Il is vita! that we now look toward finding 
workable solutions to the vast and varied is- 
sues surrounding the wise use and manage- 
ment of nur seas." said John V. Byrne, 
ailmiimiraim ol die National Oceanic mid 
Atmospheric Administration (NOAA) mid 
chairman of the Iwurd of the Year of the 
Ocean Foundation. The Inundation includes 
public and private organizations. 

"The lime is right to initiate new activities 
and oil supplies by accessing information on and reawaken Americans to die ire mein Unis 
liejiing degree davs in winter and cooling do- |*.iciuLil ul this great resource." lie added, 
gree days in summer. (3) Transportation con- “The Year or the Ocean will act as a spring- 
cerns can monitor extremes of temperature, board to increase awareness and tmdcrsland- 
pcrripitation. ground frost, mid snowfall to big of our treasured oceans and act as a non- 

plan for repairing roads and highways. (4) lrd ( forum for shared goals and objectives 

Water resources managers can inontor pre- among ocean tisets.” 

cipilalion accumulations and predictions to To help meet these objectives, nearly oik- 

manage water systems better. (5) Air and wa- dozen roundtable discussions will lie held 
ter quality regulators can monitor the evolv among those working on the ocean in acadc- 

ing conditions that affect water quality sttfh niia, industry, and policy making, according 

sis prolonged delicieuces of rainfall or air l0 Diane C. Boralvn, national coordinator lor 
stagnation. (*3) Those concerned with natural die celebration. The roundtables will he de- 
resources including conservationists can mon- signed to facilitate cnHalmi atiuti among lisitl- 

it° r the general status of basic atmospheric ing ocean users and policy and decision mak- 

cunditions, including extremes ot tempera- ers t0 rd j S c, examine, and recomuictid icsnlii- 
uire, snowcover. or drought events which iiom on topical ocean issues, 
have detrimental effects on the flora or fauna Ocean Day, slated for July I , will open the 
or the state. celebration, which will continue for 1 year 

This iifM Hem was submitted by Stanley A. wk, » “Clivhies sponsored by the federal gov- 

ChaunMiu, John L. Vogel, and Wayne M. ernment, industry, state and local govern- 

Wendland fium the Illinois Stole Water Suruex, mcnls, academia, and ocean organ i/at ions. A 
Champaign. III. five-pan television special .series also is lieing 

planned. 

TIT li) /r 1 For additional information, ctuunu Dura- 

W or Id s Carbon v* i 100 , 3421 m street, n.w., wmii- 

, , «, , , ington, DC 20007 (telephone; 2U2-333-I IKK). 

Budget: Sinks and 
Sources [ " 

Interest in natural and man-made carbon L/hSDmSl 

dioxide prod union is stirred because il rc- iaJ 

sides after formation in critical atmospheric i-L - Y[ a . 

zones. I'o determine the oncumiiig "green- VJll U1C IVldgllcL 

house" clferi, indeed to deicmiinc whether 

there will Im? a greenhouse elfett, invest iga- A Chapman Conference 

iws have uietl to sum up the gluhal carbon will be held August < 

cycle. In accounting lor the sources anil sinks a i Q ■ B 

ol carbon dioxide produced at the earth's as ^ a ’ ^ air hanks Cam] 

surface, it has been postulated that most of S.-I. Aka 

the it nl rain i iced mimes can lie idem i lied whli T . . , 

ihe earth's biomass and ntu so much with l s conference will provide a unique 

man's cnmlimiinii uf tussil fuels ( Erol. ,\lnn- aspects of polar cap phenomena, the i 

ogr., S3, 235, 1W3). New figures mi the ial- magnetic field. The magnetospheric p 

aviated areas uf tropical forests suggest other- atmosphere bounded by the auroral ov 

** r.i IT ■ ■ r in, several years. Discussions will emd\^ 

S. Bi own of ihe L’nivei sity of Illinois l>c- arc controlled by solar wind a nd£tKel 

lunmnu of fortsiry and A.E. Lugo of the Y 

InstitniL- uf Tnipii-jl Fores try, Rio Pedras, Tltere will be Invited rpYiewfwM 

Fitertn Rico, calculated values fur ihe total Papers wns published in The Irfnuarv 2*! 

- on i m, tsv as 205 x IIP ions. They determined 1984. r 

weighted hii in, ass densities Tor undisturbed 

closed and open broad leaf forests as 176 and Limited funding is available to suppew 
61 ions per hccinre. To quote iheir recent re- 'mvcl applications is May l 1984. G 
port: 'These values arc considerably lower 

than those privately reported and raise ques- For information on the r-nuh*.! n U., M 
lions about the rock ol’ihe terrestrial biota in • T - b 

the global carbon budget". ( Science, 2 23 I e meeting logivocs. conic 

. ' : AGU Meeting Department 

Jhe question is an imppnqni one. If ihe . 2000 Florida Avenue N W : 

release of carbon dioxide to ihe atmosphere : i Washington DC TttYva ... 

«n be assessed correctly, it may be possible . ' SK W? \\ \ ; . 

W redure the toial ambum. Conceivably, are- v ‘ f , ' , 

J duciion may hot delay ihe consequences of a ’ 


COa and Sea Level 

Time i% i nnsidei .ilde diM ii^iuii curreiiily 
.llnml tlw iMUeoli.il vlUtts id laiUm ilioxiile 
lmild-H|i in the .ilmm|ilit-ir nvei the next sev- 
eral drt iidex. I Ik- Miiiites ol iiilnimuiim, are 
two (Uiveimnciil luudi-d iv|nnis. one Ivy flie 
National KcmmiiIi Lomu il iNRL), die other 
hv the Lmitomimit 1'ioletlioii Agency 
(LI'A). hoih wcie teleaM'd within ihe Iasi five 
nioiuhs. The i f|»c*i ts were devtihed rcc cully 
as heiug uvii'wvviWisr, although the unuc- 
qiinias of the i ('Milling giccnlmuse ell'ecis 
aic deemed inevii.il dr. Aiinosplieru wanning 
on a global m ale ol a^ milt li as fi'C. i aunm br 
avoided, »'ilv jwilaqis delayed In a few yean 
ai I vest (/'on'ii mi. Sn. ‘in hind.. IS, I5A-I6A, 
I9H-I). The i.mse is die I milling of fossil fu- 
els. Oil will not he loo impori.mi hecauseiis 
Mqqilies ait* prrdh tahh exhausivd un lire 
lime stale uf 5(1-1(111 yea is. Goal lam ting is 
considered as die main souire of tarhim di- 
oxide. Among l he mote spedatulnr results of 
a gloixil (eiiijieiaiuie rise over ihe next UlU 
years is the exjiecietl i ise in sea level of a 
minimum oi 7(1 (in (fbriniin. Winter, 1983/ 
K'l). If the West Aul.lK lie he Sheet breaks up 
and melts, the vise l ould he in the several rac- 
ier range. Sea level lose only lf> tin in the 
past century. 

All example nftlie sea level rise in Button, 
MA. was given l»v T. C. Schelling of Harvard 
University ( Omni its . nfi. uf.). II unattended, 
Boston and Cambridge, Massachusetts would 
be essentially imindaietl. The answer in this 
instance would Ire* the tonsiviKi'wn of dikes, 
much as been done for a long lime in Hol- 
land. This, and oilier examples ol sea level 
rise and warning elfei is set the lone uf not 
being mo .set ions il viewed mi a IOC »- year 
time scale. Man can adjust and adapl. 

The El'A Mudy is pessimisiit about chang- 
ing the inevitable tieml. I lie NIU’ siudy sen 
no cause lor sudden alarm, bm lesoumrends 
detailed smdies. One ol ihe so fm uncvalual- 
ed fauors is ihe comiibiiiion I nun gases oth- 
er than Lat lam dioxide. Otliet “greenhouse 
gases" iirelude nitrous oxide, methane, and 
chloro- and IliioroiarlM ms.— /*'//( 


AGU 

MEMBERS 

Please write your member iden- 
tification number on your check 
or money order. 


Geophysicists 

flogrr II. Hovellc, an .xeatiDgi.ipIreT. popu- 
lation siiemisi. and piolessorol si ieix e and 
pul die polif v at the I hnvei silv ol (.alilurnia nl 
Sail Diego, will lie pieseilled with die lifth 
Vamievar Bush Award by the N at i"nal •Sci- 
ence II* >a i il (NSB). die 25 -memlH.T jhuicv- 
making body u| die Naiion.il Siieiue f»nimti- 
tiuu. at die Ixiard's annual dinner on Mu) ■ 
The award is piesenlnl I rom lime Jo (mu' w 
acknowledge uiiisiaiidiiig cuiiirilHi liens m 
cure and nvlinology dial .ue pariKuladv UK- 
iiilii an i in die naiional welfare. In amioum- 
ing lire* award, NSB C.liairman Lewis M- 
Branscmib said. "IVolessoc Revelle scatter 
lias long been devoted to die imivitlioii «« 
stieme can make a gie.n (tinirihiiiwni t*'*' 
well are uf people ever ywlieie— especw'lv 
|)ooresi people. 1 1 is work is known aw * ’ 
mired by people all over the world. '* 
living (Icmonsi ration that si ience a,M ;! un .. 
ism cm lie miiural rompaninns.' Rcvt'lie. 
AGU Fellow, was dim lor nl die Srnp|» 
Htiuitioii ol Oieanngmpliy Bom *' 1, 

HMVI, aiid was (ine of die founders ol l»™ 
the Intel goverumeiilal ( )( eaiii>grn| >l,tt 
mission and the Scientific Gniinmt'cc on, 
Ocean Resean li ol the Iilicrnaiioiwl 
of Scientific Unions. 


Chapman Conference 
on the Magnetospheric Polar Cap 

A Chapman Conference on the Magnetospheric Polar Cap 
will be held August 6-9, 1984 at the University of 
Alaska, Fairbanks Campus. Conference co-convenors are 
S.-I. Aknsofu and J. R. Kan 

This conference will provide a unique opportunity for r£&archcr$ to discuss various ^ 
aspects of polar cap phenomena, the magnetotalkqridxtK^cffccts of the interplanetary 
magnetic field. The magnetospheric polar cap*MihftBghest latitude in the upper 
atmosphere bounded by the auroral ova) -— (has atoacted much attention during the ■ 
several years Discussions will emoha$e an%raf$nation of how polar cap phenomena 
are controlled by solar wlnd^d^l^rplanetary magnetic field. . i, 

Tltere will be Invited reyiowpWjJitcd and contributed presentations. The Ca U f" 
Papers wns publtshed ln% J^uaTy 24. 1984 Issue of Eos. Abstract Deadline May1, 

Limited funding is available to support student travel. The deadline date fat student 
travel applications is May l, 1984. Call AGU to, request a travel grant application*. 


Fw /n/brn««ioii mi the required abstract 
format or further meeting Iqgucfcs^ contact: 

AGU Meeting Department 
2000 Florida Avenue, N.W; *- s • 

•! Washington, DC 20009 ‘ ' • . ' 

(202) : 462-$903. ' 


For program infonnatiori, cortWCk 
S.-I. Akasofu orJ.R* Kan .... 

University of Alaska ; 

. . t. T. Elvey Bullding . ; ,. 

* Fairbanks, AK .99^^ 

,;(907) 474'7282 -. }' f 


■Ivi-W ;■ 

■ . i : .1 -V -t ■ 


• >•' i i’-- : ' 




/ijjrn 21, tilOH AliXJa 



RATES PER LINE 

Potilioni Available, Sendees, Supplies, Courses, 
and Announcements -■ lirsl inveriinn Sfi.UIJ, .nl- 
diliPnal invert ions $4.‘JS. 

Positions Wanted: first iuseiikm SM.ni) jiIiImmmi. 
a) inseriions $1.50. 

5(udrnt Opportunities: first insertion free, j.ldi- 
lional insertinnr $2.00. 

There are mi ilivcuuiils ur commissions on 
classified ads. Any type style that is iioi publish- 
er's choice is charged .ti general ad ver using 
rales. £os is published weekly <m Tuesday. Ads 
must be received in writing by Monday. I week 
prior to the date of publication. 

Replies to ails with box numbers should he 
addressed to Box American (ienphvsical 
Union. 2000 Honda Avenue. N.W., Washing- 
ion. DC 20009. 

For more information, call 202-462-6903 or 
loll-frcc 800-424-2488. 


POSITIONS AVAILABLE 

Eastern Illinois Universily/Department of Geogra- 
phy tc Geology: Teaching Position in Geology. 

hie Department ol ( ,eugr:i]iliv/l >culngv .uTasl- 
ern llliiiuis University is auepiing applicimons for .i 
temporan one veai jmsilinn in geology si.u ling Au- 
gust 25, 1984. Chant es aic verv goml ih,u this pnsi- 
uon will tiecumc full-lime lenuie inuk. A Ph.l). is 
reuiiired. Rank will lie at ihe ussniain piofessm lev- 
el. The camlidiuc will be expeiied m leach )>bvsir.il 
or hisinrical geologv. Pideiemc will lie given m 
diose candidates wlm ran teach one m iikiic nl die 
following: an introikiuorv umi.ee in gcuphvsks, 
econunu'c minerals, smicmie, hvdroloui. and field 
gcologv. Other specialties will ilefmilelv be consid- 
ered. If the position becomes permanent, leaching 
ai summer held cump Hint ihe pursuit ol research 
Kill be expected. 

The Pcpariuicnt has six lull time geologists and 
approximately 120 mulergiadtiaie cculogv maims. 

A IMPLICATION PNUC FT) U RES: 
ill Application deadline is May 31. 19X4 i tails 
(ompleiion of application is encouraged) 

(2) Individuals wishing lo appls should irnuiedi- 
atelv make their imeresi known to: 

Dr. Gary Wallace, t hainium 
Depart, item of vieo^ianlis and Gettings 
Easicrn Illinois L'niveisiiy 
Charleston, Illinois tilULh) 

Telephone: olficc — |JI7i3xl-‘Jli2ii; bnme— 
(217)3'l'i-37?’2 

t3l Candidates should snbinii the rullowing mate- 
rials to the abuse address as Somi as possible. 
a| l.ciic -1 o| applicaiion 
b| A cun em vita 

^Transcripts Irom all institutions limn where ml- 
lege credits have Ix-en earned 
di Arrange lor Hirer leitcis ol m.nuiiiieinlainiu to 
be sent. Send n, lines. ,uldiesH*». :uul icli -phone 
numbers of icfnces will, loner "I applicinmi. 

F.n»ctu Illinois C nisei sits is an afluuumvr 
anil equal eni]>Lrs ini-ni op|a>niinii\ emphiu'i. 

Software Systems Engineer, t and id. He hill be re- 
sponsible for ihe coriiuioiiig di-selopniciH. uiaiiiie- 
narce and iinpioveiiiciii of ui.ijm soli ware >v>it-ins 
Khkhforiu a pari ol ihe real-lime control, ti.ua 
proccsiing and ilaia reuniting poilfiis *>l a O.iU-mI. 
ihe ari high sensitivity, high lesolnlion 1 ad .11 svsu-in 
used for imaging near eaitii anti deep spate sairi- 
lites I he svsiciii involves iliree general pniposc- 
cjmpuicrs (McnlComp (.lassies) and iwo s|m rial pur- 
pw array procesMns. | he uuitplexilv nl die svsiem 

presenis a considerable clialleugc. flic pew 

solved should be pre]Mied lo asMimc a siioug pei- 
sonal rcsfioiisil>iliiv lor die tmitiiiueil miprnveineiii 
and operational rclialiililv ol die soiivvaic vvsiems, 
and should lie prepared in wink unusual hours on 
occasion. 

Strong matliemaiiral and engii leering m plivsic* 
nckgrunnd is ici|uire*d as well as a good knowledge 
°i both assembly and FORTRAN sompuiei lau- 
guages. An appropriate bat helm's degiee and al 
■cut two veais of applitable experience are* re- 
quired. Musi be taiKiblc ol worViug will, limiinl .sn- 
pmision. 

Please write, enclosing re.-, mne- m: 

J.'l . Kaiakii 
Assistiiiil to the Diiectoi 
1 lavsiark Olwei vaioi v 
... West foul, MA HWHC* 

cniplovc* 11,1 ’ Mb 'hdbi mat ive atlinn 

Cooperative Institute for Climate Studlcs/Postdoc- 
wal Fellowihi]). I he Dcpiiriinriii oi Meicorolo- 
£ 3 |j- u V nivcr ' il > °f Maryland, College Park has 
«iaWishetl the Cauipci alive’ Institute lor Cliinuie 
•studies tt.lCSj with NOAA lo engage in collabora- 
Vr p rc scarch The Institute is involverl in a variety 
m siudies oriented toward a licticr iiiulcrslaii'lmg 
'climate and curremlv has openings for iliree 
pcssiannciTal lelluws m join with die* current Insii- 
|We «aff. Details of die areas oT stuck are* as jol- 

A. Shortumv Radiaiiou , Modeling: This posiuon will 
Ij:'|”|' T , rcsc-,c l> inward die development of a dc- 

oinnwavc radiation model and the applica- 
«moi radjativc trausler models u, (lie inter prcU- 
“ n .? 1 radMlicin nliiervaiiiMis. Additional research 
Ditiudc radiation studies needed for die inici- 
prcuuonaiul calculation of the planetar v radiation 
A fBCtfronisatelliies inch as ihe NOAA oucraluKi- 

B, J\ e , l,c ’ Nnnhns 7 .md die foiihcomine Earth 
5* ft! ? n „ B !” l 8 e ‘ Experiment (ERUEl. 

siu/f • '"'"atm Budget Atnb «c This research i»o- 
urn* ? V ^ VC ? •‘nalvsis of die relations hi p of die 
bpi if u tlrtu al ‘ 01 ? Jn< ' ‘he atmospheric energv liud- 
* bc net rndiananal forcing utilizing duia from 
i I,. n forecast models, general cireula- 
urv ^ cl - s an , 1 **W!Biie observations of die plane- 
iL«,i WlKln ^"dgei. Both thcnrcticHi and otjserva- 
iide«d , * ,CCI * °* huponam problem will tic con- 

[dmate Modeling: This position calls 
esn^r? 1eicur • S' sl **“h experience or interest in 
rind i n ,’f WM 5 state climate models. Prin- 
e\i»i!K U ' 1,IC ? " involve running experiments with 
caiin,? , v * l-,c models, deriving careful verifi- . 
icis ^ ndl 'na extensive observed data 

« [ xLj“*i n K “mdiflcaiions m model connuiuikmal 

** uSer/nf runi ,! U K ‘' 1C models. 

her* of applicaUnn should tie sc nr to: 
r. R;jcr, Dirtttor CISC 
DcDaruncnt ol Mcienrologv 
Universiiv ol Maryland 
Anmir,.- Co l fRC Park. MD 20742. 

JndniS 10 ? should include a curriculum vitae 
reived kI? of R ,rcc references. Applications rc- 
eration' rr * 3 * l5, ,yR 4 will receive full consicl- 

ofroS a V™t VCrs[ !>' ol [ Mnryiand subscribes io a policy 
The i ini U F. a and employment opportunity. 

^ Maryland, under Title IX of the 
nare o , n,t ‘. r,,l 'P ent ol >‘J72. docs not diserimi- 
*udem« ,, ^ a * 1 ^ Wx in admission, treatment of 

nu ,,r employment. • . 


Air Force Geophysics Laboratory Geophysics 
Scholar Program (1984-1985). I he An h,m- 

! ■iInm.iH'is (Alf.lj .inti | |,e 

!v.' l | i c 1 '* ' ImI "'"li'al hieiiiei-i mg 

IV 1 r M arm clt.il I, it 

'‘■'•''.'i' h -MM dunng tlw I'.iKl-pw’, ve.n 

m Un t,e.ipli\»„> SthiiLli I'l «'gl itul. Ibis i,i, .gram 
plt'll'll-v 11-V.lllll t'pIVUIIIIIHK'S i.l 111 h, 1'J ||'|„||| h-. 

m-|, led fligiiie,i» anil S. leiilivre I" 

I- ili’im icoMnh in du- ALl',1.. | lull*.- 

'<»iii \rll. ni'iir hikliiii. ^l.ixs.it } ium-|ii Si 11111 , 11 % will 

Ih- wif led M'Uli \ilib lu hk ast-enplivs- 

4.1-n, I'Iumi > hit t . ik*iiiis- 

IIV. \p|uu*d Stiriur. Maduliulhal \l"<li-||llg udilg 
* "iiipiiK-iv. .iikI F iigin* , i'riiig 

I " In i-ligibl,-. ■ ,im I id. il,-, [hum have ,i 1’b.l,. "i 

i- miivab'iil e-j-ti' iKc- in an jpiunpiuie n, hnwal 

held Some turn In- c ■•uiu inn l prim 

i»> Augovi I'WJ wK-aib ajijilk alii ms .m- eiH.iui -" 
aged All qiialilu i| ajiplkatilv will nu ivi- uimnler 

ire.utf ■ , ,|, ,] . ie|ig ,» 

"i 'gin. \p|ilii,U III IK- I«.r SepuiuUi 

cuts. August 1. I!m|. h>r iiuiliei iiihii- 

liutimi ami applujiiiui i"iiiisumi.bi S( )).). | |o| 
Mass.ii tinsel is \viiuu. Si t I.,,,,!. H. tJ 7 u'i‘ 
plli'lie. I III.', I H'l'_'.h| jn 

St H- 1 vu|,|miiv F/puvl i >pp,<uuitiiv Mliruuitve 
Aitmn. 

ScieptUl/Engineer. The Havsiack Ohscnaiory is 
seeking a Scientisi/F.ngiricer to work in the held of 
\erv Long Baseline Inierferomcily c VLBIj. The 
ScieniisL/Engineer would assist in die development 
iif new VLBI data acqiiisiuon electronics as well as 
assist wiih the processing and analysis of data lakcn 
for the NASA Crustal Dynamics Project. The appli- 
cant should have a I’h.D. or its equivalent in radio 
astronomy or a related held. Some engineering 
knowledge and experience wiih electronics is need- 
ed and a knowledge of computer and micropro- 
cessor programming would be an assei. 

Please write, enclosing resume, in: 

[.TV Karaku 

Assistant to the Dirccim 
Havsuck Observatory 
West foul. MA ninths 

MIT is an equal ojqtoriuniiv/aiririiiaiive action 
employer. 

Electronic Engineer. I he Mi l Havsiatk Obscr- 
Y*!ory has an opening lor an F.lcr, runic Engineer to 
design and dcvcln p clccirmiic ci|uii)nicui lor 
Radioincirci' anil Very Gmg dusefine liiicrferume- 
ler (VLBI) measurements lor radio astronomy and 
geodetic appltiaiions. Duties include design and 
cnnsiMinion RF svsicnn using inkers. cuu|e,j 
par, imps or masei ainpldiers, as well as If vvsiems, 
frequency multipliers, I’Pl.’s synchronous dciectors. 
etc. Pei von will sii|->ervise umsirucii'iii. irvi and inte- 
gral ion nf such new equipnii-ni anti dncuinciU all 
new ci|iiipnicrn lltonaiglilv. Engineer will nvLasiou- 
rllv partieipaie in "W-rv.uoiv experimenis iviili sci- 
cmisis. 

Applnanis di-.ntrl )uw a It S. in FlcxtiK.il F.ngl- 
ncc-ring "i IMusk sand M s m etiuivalent is ilevn- 
•il'lc Inn lint inamlalurv. Priwm sin mid lie I .innli.tr 
wib die design ,,| mi> n>w.ne . iri tiiiv inutiimg 
wavegnnle ami ,isv,<i Lin**l i i'inp'iii''itiv In a good 
Iiask guuiuding m livens «*l auiplvltviv. tnixciv. 

iiiciiltiT.il loll I noise, etc . vli. ail, I lie added the 

priii* i pies o| solid sr.in- and digital mu nil design 
I wo in live veais i ••k-v.uii ex pern -me iv i lev n able. 

Fail l a promising new gi.nluaie will lie uiusiilereti il 
there is rcasi •liable applicable Iwrdwaie experience 
during Ol helore school Ahiliiv lo work well wiih 
■aheis i-. '-Ai-uiial Previous inl'U-i in a .i|,-iiomv i. 
Ivuebcial Inn mu iei|u'ie,l. 

Please write, enclosing resume, m. 

|. j. Kaiakii 
Assistinn in the INmim 
H;tvs]«u.k Observaiorv 
WcMlopl. MA fl)8Ht*i 

MIT is an equal iip]ionuiiiivMfririii.iiive action 
eiuplnyer. 

University of East Anglla/Lcclureship in Geophys- 
ical Fluid Dynamics. Appliiarimis aic iuv iic«l foi 
a “New Blood" Icrtmcsltip m ihe School of M.nlie- 
iiuiks anti I’livsics. 1 he envisaged held ol icseareh 
is vacm-hc kite intet action n lwaiil t*« die dynamics 
of lire in:u gin, il ice /uiie. Praia ente will be given io 
applicaius with reseaivh experience in geophysical 
mild dviiamks m ice-lhiw dynainics or dyiuiiiic.il 

ii- eanouiapliv. Snlnrv will be mi lire* scale ol £7158) 
io CM I2S (>ei ail mm i lunilei review) plus U.SS 
licnelils. 

Aiiplir Mh'in (iliree copies) which should uailtnn a 
full cm rW iilutn viur, including exau (hue of wrili, 
logeilicT wiili (he names and addresses of iliree |*er- 
Sinn cu whom rcicmiiC \un\ lie made, iliuuld he 
liirlurd with the Establish ment Ollkcr. Uniycisiiy.il 
East Anglia, Norwich. NR4 7TJ. nut later than 14 
May 1984. No forms nf application arc issued. In 
naiiiing three relerecs mu arc particularly request- 
ed 10 give only die nuinci of those who can uiimcdi- 
aiely Ire approached. 


GEOPHYSICIST 


Faculty position in Seismology/New Mexico 
Tech. New Mexico InsBIule of Mining and 
Technology Invites applications lor a tenure 


track position in Seismology al the Assistant 
Professor level. The PhD is required. The po 
sitton Is a joint appolntmeni with the College 


Division and IheGeophyscal Research Cen- 
ter in the Research and Development Divi- 
sion New Mexico Tech has had instructional 
and research programs in Geophysics tor 3 
decades, and corners BS. M8. and PhD de- 
grees in the Held of Geophysics. Much ol Ihe 
geophysical research has been, and contin- 
ues to be, related to Ihe determination ol Ihe 
physical characteristics ol Ihe Rio Grand Rifl 

r •_ <_■ .Ih In I.dvinh let Ineol. 


a major continenlal rift In which Tech is locat- 
ed. We currently operate a 14 stabon seismo- 
graph network (jointly with the U.S.G.S.). as 


UIDfill IlDtntun U w *V : 

well as a 3-compononl rong-perlod alatlon. in 
addition, studies of the crust and upper-man- 
tel slrtjcture are underway with portable seis- 
mograph systems using both earthquake and 
explosive sources. The geophysics Sian and 
instructional program are part of the 16-mem- 
ber Geoscience Departmeni, which also In- 
cludes the disciplines of Geology. Geochem- 
istry and Hydrology The (nstrucllonal and re- 


search activities of the Department are 
strengthened substantially by professional 
stall in the Now Mexico Bureau of Mines and 
Mineral Resources, and by support groups in 
the Research and Deyetopmenl Division In 
addition, several of lha Tech staff have col- 
laborative research projects with personnel 
Irom Ihe nearby Sandla National Laboratory 
(Albuquerque) and Loe Alamos National Lab- 
oratory. Send tetters ol application, resume, 
and a brief description oi teaching and ie- 
searoh interests, lo: Alien R. Sanford, GaosCi 
ence Department,' New Mexico Tech. So- 

^iSf mafiVe Action Employer- 


Stall Opportunity: Geophysical Laburatory/Carne- 

S ie liiatliuiioii ot WavhlnBI-an. I’liv.iU'lv-i-n- 
unifl. Ixisir-rcst-areli amlc'ilii' mutual 'irg.ini/.ilioii 
re-cks miiuaiiiliiig sciciuisi wiih liru.nl iiilcn-si in ck- 
vi-liiping i he jiiiucq>k-s ul l-.k'iiii-iu Ciiiivi'Uli.itiun. 

Ajipiii ani’s ihirkgi uiiiiti cs|iL-ii,illv vlnmlii liirtmle 
cx|XTimi?nul expc'iiriiLL- invulving a wiili* r.mgt- ul 
prvvsuies anil lannt-i ainri-s. ilu-mv uf iua«s am I 
lical li jnv|ion. .mil (il I d av|yiis uf un- ili j-uviiv. |-';i- 
mili.iriiv wiili vial'li--isuiu|ie reveal vli rleviralik-. Crr- 
alive ami iiiiiuv'jiivc qimlure-v rwenii.il. 

Sikic&sIiiI .ippliraiii will lie .qijiuinre-ti Farili Sii- 
eiwev Kf-vt-anli Siimlar fur a penucl nui cxiet-it 
three years. Atiei tltMiiciuaii hiuhi uf k.i'U-rsbiji ami 
cxu-llaiiv in rescan li. lire* Schular will lv i-Iigibk- 
loi a regular sUlf ("Jitiiiiiii. Mmk-si I mills are- avail- 
able lor icihnkal siiMjun ul die Scliiilar's wmk. 

Ajiiiluaiinns hum being au.enicti In lire- Diicvlui, 
tk^'uiivsii.il 1 jibnraiuiy. 2HI)| IJjikjii SI l Cel. N.W.. 
Wasningiuii. I).(L 'JDIXiN. Svibmil ;l-. r i page summa- 
ry ul liroiiusnl rc«'rtirh program, curriculum viuc. 
ihrec Idlers uf n.-cDiiiiiieiidaiiiin Irom |icrsui» elm 
.sen by aiiplir.nii. and cumpleieil Apjiliuniun l uiTti 
oblainabk' furm Executive -Secreiarv. -Starling rime is 
afiei I julv I'JH! ami is neguiiablr. 

The I laniegic liisiinuion ul Waskiiigion is an 
equal uppmiuiihv ami alfii iihnire- adiun eiuplnvc]. 

Facullv Posillon-'Uiilversiiy of Moniana. 1 lie l ,c- 
ulugv f U-Js.ll llllc-lll ul lilt- l IllVI-lsilS uf Mulilall.i Is 
iliviinig .ij.pliL .illulls li! Iill a lc-iri|Mi| ,ii i . riiic-vi-.u 
pHsiiiuri ai llu Assisi .mi I’l ■ i|«-ss. ,. |,-vil (■•xui.iil |u- 
riml will In- li uiu iiiiil-.Si-ii|,-iii| K -i I MM I i,ii-ailv | n m- 
t'.iXj) Cliis jiusiiiuii iiivh1\i-s i i-i il.u eirii'iu ul a t.i, ni- 
ls HH-itiliei mi saf'knii.il |,-avc. I'b.li. m ginlugt is 
jiii'k-rri-il; Imviewr. M.A. s mill ii-;ii liiiig <>r piu|i‘«- 
""II il «Aja-nei»r will l«- .nusKU'ieti. SumU-iiIs uUiv- 
inng III luniplih' ill, -I I I if,ii«iT.iii- timing ihe I DM I — 

X7> .« adc-r ii i, vi-.ii an- uioiui.igi d «■ .qiplv Ic.h h- 

ing n-sjH.iisiliiliiii-s ill, hide iiiitiei 

ami iniioiliuTulv geulugv. iiiim'i.iT- igv. |i> irol, >b\ 
(seilmn iii.il vi. .mil a seinili.ii in are'., >>t sp,i i.iL in . 
Irii'si. 

I liusi- iiii<-n-s|i-,| six, nlil srii,l ,i h-llel ul .ip|i1ii.i- 
11*111. resniijr. i|ue>- h-lli-is ul iid.iiiuii In: 

Am- >1*1 I. Sib iiman. ( -li.iii 111 . 111 . I >i-|i.n mit-in ,,| (,i - 
uliigv. I'nivi isilv ,<| M. ,m. 111 , 1 . Miss,. nla. M l j'.is | 

I in- DV Aid INI bn .ipjibi .niuiis is M.iv I',. IPHI 
I tie L tiivusiu i,i.\],nii.in.i is an alln m.iiise ,n- 
f niii i-i jn.il uiiiiiii iiiniiv i-iiipliivc-l. 

Aailaiani Professor PosItionTh core ileal Physics. 

I he Physics Dep.liuueiil at ihe Ibnveisiiv ul 
Huiisi un expei is hi I ill seveial (einiie iraik ] uni in ms 
ui ilieuiciical physus ai die assisiani pH 'lesser l<-vcl. 
Thr lirsi uf iliese mav In- hlleil in lire- fall uf '84. 

The areas nl interest an- C iuhIchsl-iI Mailer, Nkii- 
l.mear Dvnaiub s. Plasma Pin sics (inilU'lmg .Sjxicc 
H asm.it) anil Maiisihal Mccluuks (>m uileniinii is 
I" rmnli.isi/e inre-nhsi.iiilm.uv iiuivin wiilniv lbt-sc 
iim.idlv lie I meil .neas. li iv desirable ih.ii *aniliii.in-s 
luxe an imeresi in lnii-i.Kiiuii wiili mlier mi'inbi-iv 

'il i lie iv group .iml lire- c-xjxiiiiiciiial |>r"- 

grams. 

Snnl resiimi's and ibiec leui-rv ol n'lm-nu- n< 
f-emgc Keii'-i, I’livsns IliiMiliiient. L'lnvtrsilv ul 
I !■ in si, an, IhuiMi'ii. '1 X 7 1 1 li 1 1. 

lire* L iiiversiiv "I li"S|un is an e<|ual ■ ■} q*«ti inniix - 
jllimniivr aviw'iv enqshAvi. 

M i tiers logy 'Department oT Geology, Univrrsilv of 
Oregon. A |i"siii"ii \ isiniig Assisi. mi Prob-s- 
sur "I (ici.lngv will Ik.'u'iih .naiiaMe uii Si-nieml'i-i 
I 15)84. 1 lie sueicxsliil vamliil.iti* siimilil have ic- 
srarcli inieieiis in lire- general field of iiiiuci.iluev 

.,I 1>1 • | \ -I.'ll.s^-I ■•••I > ill la lujilll"! l»-.l« Il 

ihe "iu.--se.il iiniiei-ik'gv uviiiie in geutiigv m.i|*'ra 
I e.iclnng ul «IH* nr linn e uiu i so in speuali;ed at 
cas'd minerali'gv is cm uu raged. 

lk-p.iMinetii.il rescan. ii [.n i lilies "i inieiest m a 
niiire-i-.ilugi» imlmlc LA'-IK spciiriiplinii'iiiriers. 
decinni prohe. XKIvi, neiiimn .rerivaiiun analvsis. 

A A. XRF, XRD. -md a high-iesnluiiuu X-rav emis- 
sion spetliuiiicier. 

Apjilkaius should have a iluttuial degree ui h.ive 
sulistanii.illv cunipleicil die rc*|uiri-iiieiiis for il lu- 
lu re raking up die .ippijinirnriil. Semi curriculum 
viiac. bibliography, and suieiire'iii nl research imer- 
esis, with names of ilwce prok-ssinual icfcrees In 
May 1 5, 1(184 la Chairman, Mine rah igv Scare ti 
Cuiiiniiuee, Deiiaiimeui "f (re-olugy, Universiiv "I 
Orcuun, Eugene. Oregon l»7-|fl.1. 

•Salary tiependciu on qiulilicaiions. 

The Universiiv of Orcjjun is an Aflinnaiive Ae- 
ikuVEqual Ounni luuiiv l-jii]iluver mid complies 
wiili .Section all l uf lire* Kehabililalion An uf 1073. 

University of W’lsconsln-Mllwaukee Faculty Posi- 
tion in Atmospheric Sciences. The aimusphcrir 
sciences program ill ihe Depart mem of (icofugii.il 
and Geophysical Sciences will have a tenure track 
position supported by siaie luniks ai ihe as visum 
professor level starting in Sepicmbcr 1984. The ap- 
plicant must have o PhD in meteorology or mmn- 
spherlc science or a rclmcd field. Preference will tie 
fpven io ihosc who have a good public.irimi record 
and/or posidocloral experience. The successful a|»- 
plicanl will be cxpeeied io develop a strong research 
and graduate program, anil io reach undcrgradu.sie 
mcleurulugy courses starting al freshman level. In 
lire- undergraduate major area, he or she will icach 
courses in advanced dynamics, mcsomcieorologv 
and nicsoscale mndeliug, m addition to courses re- _ 
laicd lo die field uf expenise. Usually two courses («'• 
crcdii hours) are assigned per scinesier. ... 

Research oppnrumnics at U\V-Milwaukcc iiiiliide 
saielliic meieorulngy. severe siorm dynamics and 
energetics, diagnostic modeling. Inigc-scale circula- 
tions and energetics, synoptic meteorology and nu- 
merical modeling. Research laiilllk'S include 
Me I DAS, (ireal Lakes Research Facility, Urban Re- 
search Gamier, and a rural licld station. Interested 
candidates should fnrw'anl their resume Iq: Profes- 
sor D.N. Sikdur. Chairinnii. Search Gainimilice, De- 
partment nf Geological and Gcuphysiral Sciences, 
UW- Milwaukee, 191)11 E. Kenwuud Blvrk. Milwau- 
kee. Wl 53211. with three leocrs ol rcmiiiiiienila- 
llon from professors anil sricnlisis well arquninictl 
with ihe applkmil's education background and re- 
search potential. Closing dale for ajiplic.ilions is 2 1 
Mav 1984. 

UWM Is an alfirnnure action/er|iial 

employer. 

The Colorado School of Mines. The Deparinicni 
of Ccopliysiu nf the Colorado School uf Mines ex- 
pects to have an opening for the ucmlcmit year 
198-1-1985 for a candidate wiih experieme in coal 
geophysics, earthquake srismology or seismic risk. 
The Department emphasizes geophysical cxplora- 
linn and applied gcnpliysics. and preference will Ire- . 
given tu tiie candidate who can bring llrai emphasis 
to his parlicuLir held nf expertise. An extensive 
suite utlield equipment and cuhipmcrs is nvjiljblc 
to support research projects, nnd the Department 
operates a seismic observatory (hqi is part or the 
world-wide net work, Wc expect that me appoint- 
ment will be made ul the ikssutanl Professor level; 
however, an accomplished scientist with n back- 
ground in one uf (lie areas of interest could lie con- 


sidered ai a higher level. Please send applications, 
resumes and/or inquiries to: Philip R. Rnmig, Pro- 
fessor and I lead, Dcjmriuiciil of Gcopliyiicx, Colo- 
rado School of Mines'. Gulden, Colorado 80401. 

The Colorado School of Mines is nn affirmative 
action/cqiial opportunity employer. 


Old Dominion University/Physical Oceanographer. 

l ire* Llffi.irimcin uf Occiiii"gr,i|>hr seeks t.nitli- 
tlaii's Ini a nevrlv creaicd lenure (lack famllv pusi- 
ii"ii. Ol i3.iriituf.tr imeresi are- scirmisis with c.-x|re*ri- 
encc Kiitftiir iiilcre*«t in built held vmik ami aeu- 

S sical ilniil dviiHinics. 'Dir sireccisiiil laiuliilsiie 
inic-r.ii i wiih an i ui -going "j >sc iv.iuiiii.il prngr.iiii 
am I ! dim lift shew sirorig jmiential I«t dcvclu|i)iig 
his/her own grailu.ite (caching <uul iunded ir-M-aub 
[irngraniv HIlL! is a .siaic-suppriricd iiniveisiiy, and 
■lie growing Orcariogr.iphy pnui.ini iiirremlv has 
15 lac ilk v and 7(i gr.idii.ue sin* (cuts. Altiiuiigli we 
anlicipaie hiring ;ii (lie AsMMain Ibulcssoi level, sci- 
cninis with limit' experience are ore cm aged (<■ ap- 
ply. Salary will he ciiiiimeiivin.Ke wiih e\]*ei ienre. A 
ra.D. is required. Apultianis iliouhl Mtbutii u wu- 
ricnhiin vita In June An, 1984 in: Hr. Donald K. 
(uhnsiHJ. Scjidi Ci'iiniiiitce, Dcpamiteiii ul Oro,m- 
"gi-dphv. Old rii'iiiininn Uiiiveruiv , Norfolk. V.-V 
2331 IK. 

Old nonunion L'niveisiiy Ls an .ilfirinalivc aciiiui/ 
d|ii.il >>|)|i"miiiitv iiistmuinn- 

Posidoctoral Fellowship in Experimental Petrology 
al UCLA. Available September I. I'.m4. Canrii- 
daics should be aiionipusbciL in iherniinivii.iinics 
and in symhciic phase- equilibria .u low* aiid Vngli 
pressures; knowlnlge uj \-r:iv iry.vialEigrajjliy , ele> - 
irnn mi'-ropruhe spei irnscom aiul field occurences 
ol roi k-fur ruing minc-r.ih ahn ret|iiired. I'k-asc send 
viia, short suinnurv <d research goals, and two irt- 
lerxuf reroiMiucnilaliiiii by June 13. DIM tu: W.G. 
Ernsi. Lhiiversity nl ( jliln'rhia. De|Kiniiieiit ol 
Earth ami .Spare Sueiucv. |.ns Angelos, ( jlilornia 
•101)24. 

U(!l.A is an alfi i uialive atii-m/cqual sqipuriiiiiiiv 
eiujiluYcr. 

Insiromenlal Anal y-snU CSC. (Sljill Kcvcan h A«- 
suLiaH- III. |ob #N-l-ini;h Folltiiiiv iH'rniaiii'iii. I)u- 
(ios; Maiiagciiieiii id uinoiii.ili'il \KF S|Kili"irre-li v 
Lib. Duiic-v iireliuli' c'(|uipiiieiil i u.iii iloiiaiue. juini 
K.sp"ivsihiliiv I' it c.dihiatinii and vpialitv coni ml. <w 
iciii dcveli'iiiiient anti in.sii n< unn ul Hwis. ( ) ■ >■ ■■ >i i n- 
niiv rvisix lor jii-rsoniil reve.in li. Kispivi'-s IIS in 
n.iUii :tl si tiiii i ,uid two veins ic-li Vimi exju-iu-iree oi 
MS. Siiei itiniopy i Ire-in v and liiogiaiuimng exiieii- 
ente iraure-il. Vmiwh-tl^c- <d XRI S and 1 OR 1 RAN 
iirrlci it'd. S.,lary SL.rtl'ili im-i iiuuuli Apple In Mav 
1. |(I84 io: L'uiuvei silv "I ( iililui ui.i. S.iiiia (an/. 
I'ersuiincl Diji.ii lineiu. IHV< on i in iinii , 1111111 % 1, (Hid- 
ing. San la Cru/. LA •I'luit. 

Posidocloral in Field or Planetary Atmospheres. 

Sun summer *H I f>u 12-Miunih appnminieni. 
pruiidblv renewable. SI 7, SOM. Pielerrril research mi- 
icresis: upper aiinmphere acnmoinv (exuip)re-revi. 
cliinaic inudeliug, radiative Iransfcr Send viuc tu: 
piirlcsvu JAV Cdiimiijcrtaiii. Sparc Pbvvicv and Ax- 
inuiiiniv. Rive L niveisiiv. I'.O. lln\ J8M2, fbuixtuil. 
TN 77231. 


POSTDOCTORAL 

RESEARCH 

SCIENTIST 
ATMOSPHERIC 
RADIATIVE TRANSFER 
THEORY AND 
COMPUTATION 

The Theoretical Division of the Los 
Alamos National Laboratory has avail- 
able a postdoctoral research appoint- 
ment for work on modeling the atmos- 
pheric radiation balance for climat- 
ology applications. Individual should 
be interested in and qualified to de- 
velop new computational solution 
techniques for the radiative transfer 
equation. 

• Scope of work: 

Knowledge of computational meth- 
ods to analyze solar radiative trans- 
fer through the atmosphere and 
experience In FORTRAN program- 
ming and handling of large data 
libraries Is desirable. 

• The position offers opportunities 
for use of our large computer facil- 
ities, for exciting Interdielplinary 
research, and for collaboration 
wfth other research teams. 

Los Alamos National Laboratory Is 
operated by the University of Calif- 
ornia for the Department of Energy. 
Our location in the mountains of north- 
ern New Mexico offers a dean enlron- 
ment and ample recreational activ- 
ities. Postdoctoral appointments are 
for one year and may be renewable 
for a second year. Candidates no 
more than three years past their 
Ph.D. are invited to apply. 

To apply, send a resume and a brief 
letter describing your research Inter- 
ests to: 

Dr, S. Gerstl, DIV-84-AY 
Theoretical Division 
MS 8210 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 


Univenily of 
California 
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Spare l'hvws ki-sc.ni Ii [jbiir.inuv at ilu- Uaiiicniiy 
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William L. 
Chameides: 

New JGR Editor 


Marine Research Associate Ul. Putifluiinia] jnwi- 
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Mainiaiiiiiig high quality of papers ss-hile 
decreasing review lime is among the goals scl 
bv Journal of (ifofilmieal Rtwirch editor Wil- 
liam L. Chameides. associate professor ai die 
Georgia liisiiime of I cchiuilngy's School of 
Geophysical Sciences. On January I Clm- 
nieidcs oflicially began his 4-ycar term ns edi- 
tor of the section of the journal dial empha- 
sizes atmospheric chemistry ami physics, lie 
succeeds Ralph J. Cicerone. 

Cliameidex say.x he will follow in riceronc's 
t radii inn by m:i inclining the high qualilv of 
(he journal and (lie Inoad scope of papers 

f iuhiudicd relating (o utiitu-sphcric science. He 
lopes to hriiadcit I'urt her the journal's scope 
by im 01 punning more multidisciplinary pa- 
pers. Increasingly, aimospliciic .sticntUis arc 
Ix-t Dining ttincerned w-il It problems relating 
10 hiiigcmliemk.il cycles, gloiral pollution ami 
climate, glottal habitability, clomi physics, ami 
acid lain, Chsimeides explained, 'flic solu- 


tions to these problems, he added, will re- 
quire the a ilia ho rat ion of Mricntisls with capa- 


bilities in a wide vaiiety ol' disciplines. It is 
Cliamcidcs’ hope that j(lU will serve as a fo- 
rum lor 1 he exchange of ideas and new I Hid- 
ings a 11 umg ibis iiiuad and mnhidisriplimitr 
eommimid ol scieotisis. 

As another wav to broaden the juitrtial. the 
editor also plans to include papers on new in- 
strumentation and sampling icchnicpies lur 
gilt lifting atmosphcrii data. In the past, said 


Cliamcidcs, papeis dealing with new tech- 
niques were usually published in journals spe- 


ihese new techniques can be rapidly ap- 
praised by atmospheric research scientists, 
the people who are most interested in their 
development. 

To foster coni iminitai inn among scientists 
in different disciplines. Chameides suggested 
that following the table uf contents in each is- 
sue of die atmospheric sciences set lion ol 
JGR should be a list of relevant papers ap- 
pearing in the other sections of JGR. In iliis 
way. he explained, atmospheric scientists 
would be alerted to papers nl interest in the 
other seel ions. This is pariiculaiiy import am 
for |>apers touching 011 the inicrlares lie- 
tween ocean and aimosphei k stiem.es. 

One administrative change that tihaineiilex 
has instituted aims to decrease the review 
time to 5 weeks. Before sending out a submit- 
ted manuscript, candidate reviewers will he 
telephoned to ascertain whether they have 
the lime and inclination to review the pajier 
within a leasonablc period. Jf the potential 
reviewer can do the review, the manuscript is 
sent out; if not. another reviewer is queried. 
All editors follow this practice. 

As a first for JGR. the new editor [dans in 
publish as a special issue the proceedings of 
the forthcoming Seventh Inter mu imnil Cam- 
fere nee on Atmospheric Electricity. 

Chameides' current research interests in- 
clude theoretical studies or the composition 
of planetary atmospheres (including Lropo- 
spheric gas-phase and aqueous-phase chemis- 
try), biugfuclictuisiry, and atmospheric elec- 
tricity. He was une of three recipients uf the 
1083 AGU James B. Macelwane Award in 
recognition lor his contributions to the geo- 
physical sciences (Eos, August 2. 1983, p. 

489). Chameides received a B.A. degree in 
physics in 1970 from die State University of 
New York at Binghamton. He received <111 
M.Ph. degree in 1973 and a Pli.D. in 1974 
from the Yale University department of geol- 
ogy and geophysics. He lias been an associate 
professor at the Georgia institute of Technol- 
ogy since 1980. Before that, he was an assist- 
ant professor for 4 years in the physics and 
astronomy department aL the University <d 
Florida. While there, he was awaided the Sig- 
ma Xi Faculty Research Award. 

When not busy with his research or with 
his editorial duties. Cliamcidcs can 1110x1 of- 
ten be found at home with his two sons. Dan- 


(^Ill-Minus al » nit tin- j1111111.il. Hiiiunciih, 
Miggi'xtions. ami papcix should In- xctu m 
William I. t .hami-iilc-x. I ilitm. JGR, Scluinl of 
Gi*i iphyxii.il SuciiK-x. (•i-orgi.i Instil uie uf 
I i-thnology. Atlanta. C ».\ 303:13. Cliamcidei’ 


H-rin as rilitnr niilx Ik'ioiulin 31. 1 UK7. 


AGU Membership 
Applications 


Appiit at inns lor im-nilu*iNlii[» have been re- 
icivc-d I min the tollmviug iiiiliviiluals. The 
k-ltci aflcr iho iiiinii' ill-in ili-s i|i«* piii|M)sctl 
priniiii y aililiation 

Sugtaiiln A mil wamli (II). Wallet llavvicc 
(V), Nathan l\. BixU-t (111. Susan llurkc- (0), 
Chung Chilli (SM). Uitliai d H. Cmlell (11), 
Irene P. Del'ahua (()). Keiiihanl E. Flick (0), 
Kristen K. l-'iiin/. (II). Chieii-Clu-ug Fu (O), 
llitnyuki Fiikiiyain.i (V). 

Pieter M. Glumes (Vl. l-'.iji I to |S), Steve 
Jarpe (S). Ikienjiimiu Kaii.iwiii.t (I I). Terry- 
E. C. Keith (\’). Douglas K. MacAyeal (O). 
Masamichi Mixainoio (P). Cynthia A. Mnn- 
treifl (()). Julian Nnorixliuri (II). Coen Olm- 
sted (SM). 

Robm G. Rader (Ol. K. Kanuu handtan 
(11), l)ede Rasviil (ID. James G. Italic (V), M. 
M. Sarin (V). Dielet .Heidi (S). Alula Senar- 
nine iH), Ulrich Siege inhaler (O), Ellen J. 
Steiner (A), Tliorkild flttmtscn (H). Ocstcn 
A. Till cm (Hi. tlurliuru Valent inn (T). Fran- 
ciscu 1*. J. Valero (At. Al«l«» V. Y’ccchia (H). 
Bi(|tiiin Wang (S). Ken Watson (11), Catherine 
Willis (l-I). Keimelh Wimtii k t(>). Bao-Zhcn 
ZI111 (A). 


St tu lent Status 


ciaiizitiK in instrumentation, journals mu 
widely tcad by atmospheric sricmisis. By pub- 
lishing developments in insmtmemutinn, 


icl and Michael. He also enjoys reading fic- 
tion, playing basket brill, and going to the 


lion, playing basket ball, and going to 
movies. 


Craig Bunting t-S). Christian P. de M oust iff 
(Ol. Mai tin Doiigheicv ( 1). Kevin Robert 
Durkee (A). Shelles Gpui (V), Vicki Hatvler 
(T),Jene Hendrii ksoii ill). Ken Herkcnltolf 
(P), Claude M. Lain! (SA). Shawn Latsen (lb. 
Xiang-Dong l.i tS). Knih 1.. l.indslev (I*). Jef- 
liey E. Lucius tC.P). 

Mark l.. Motrisses t A 1 . |. Daniel Muses 
(SC), R. Ian Pent (* >). Mum ceil I.. Ravmil 
(O). Steven I. Rc-tc;i tV). Brine A. Savage (V). 
David R. Seen t'J ). I.udwtk Sliwa (Cl. Chris 
Swca/yd’), Kuhn 1 |. I avlm (O). Mark Walk- 
er (11). 



Announcements 


Groundwater 

Geochemistry 

June 2 2-2 6 1 1984 Prituical Applications 
of Groundwater Geochemistry. Banff, Alber- 
ta. Canada, Sponsors, the Alberta Research 
Council and the National Water Well Associa- 
tion. (David Nielsen, NWWA, 500 W. Wilson 
Bridge Road, Worthington, OH 43085.) 

Registration deadline is Muv 15, 1984. 

The conference will feature formal lectures 
ftti "Fundamental Aspects of Groiiiulwater 
Geucheinktry" as well as a scries uf short 
talks mi “Ground water Geochemical Methods 
Applied tu Specific Field Problems Presented 
by You.” There will also be a number of con- 
current panel discussions on “Application or 
Groundwater Geochemistry to Solve Prob- 
lems ol Practical Interest to Pailki|Ktnis.” 
The contcrence will be limited to Sill) partici- 
pants and will take place at the Hanll Springs 
Hotel, near Calgary. 


American Astronomical 
Society 


The meeting will take place in the San 
Francisco Civic Auditorium. This building 
will house under une root all of the simulta- 
neous sessions needed. 

To avoid us many coiiHicts as possible, a 
large number of poster preset nations will lie 
scheduled. Program chairmen will lie plan- 
ning special poster sessions, and authnis will 
lie encouraged to present poster papers. The 
very large arena in the Civic Auditorium will 
make an excellent site for the poster papers. 
This aiena will also provide space for a sub- 
stantially larger exhibit than lias ever been 
seen at a Fall Meeting, and the iclreslimenlx 
and registration will also be in ibis area. 

Housing will be primarily at the Cailiedial 
Hill Hutel, the Holiday Inii-Chikicn Gateway, 
the San Franciscan Hotel, and the Holiday 
Inn-Civic Center. The taller two arc near the 
Civic Auditorium. Shuttle buses are planned 
for those who cannot or will not walk from 
the Holiday Inn-Golden Gateway and Cathe- 
dral Hill. 

The formal Call for Papers will be pub- 
lished early in the summer. The abstract 
deadline will be in early September. Housing 
and registration information will be nulj. 
lishctl in early fall. 


ongoing xt in lies Im tin- evolution and charac- 
ter of the crystalline Nmih Cascades ol 
Washington and British (a>lunil>i:i. 

Special acknowledgments must go I" <' 1C 
Gniiferenei- Center at Western Washington 
University lor handling the logistics oft he 

meet i ng. 


I'hi\ wi'rtiiin ir/intt iivm jurfamii by David C. 
Engel net si in ami Myrl K. Berk, Jr.. 
uf Cnilafix, HYa/i-ih Wmhiiif'tun Ihihvnilyi Btr 
liughum, HU W22V 


Abstracts 


Htng ra Ionic Terrains tntt Tectonic TIbIt 

S iilaner Pnnlnmla. Hortheaft OlYWiit 
iihlnalon 


JOHN H. ARHENTIWUT. Hob 11 E*oT oration and Prrt»;!3i 
St mut ibcTT T . 0. Boa M0. NllM. T«M» 


Eocene stratigraphy of tho Qulfpor . 
area consists of two adjaeonl 
distinct terrains soparatod by 1 fool} **1* 
unconforagbly ovorlaln by a third iliiaroiog 
terrain, . Mf j y 

Lower through Mlddlo Eocono (Ponutlon « *" , 
llerlilan ForaminirtraT Stages) artoile sand* 
of Scow Bay occurs ease of the faul t JtJjJJ , a 


Ul Jtuw oay occurs ease ur 

paToocorrent features suggesting a saoiwn* > . 

area to tho south or southeast, lower to . 


Sauihxtcsl Kvsfitrdi InsliiiilL'. Inn Him Kpciirtimc- 
ley. A *iimn ti.tll’ ivoiitou »■* as.11f.1Ur in tin- 
NnnlliXsts! Ki *i-ai(lt llislituli-'x IV|Mil|iinit lit X|mil- 
Siii-iiii-% lui a I'll D. !■*• I i-\|h.-i tiiii-iit.il 1 1 In* lust tu 
liilll III sjl.il I -Irnliu- mil lil ts* *|x lllKIIn ll ] 111- 
xinii-ssliif ,ip]i!u .mi ml) luii- elii- • >|i|> niiiiiirx null. 
xi-Iiip mu max* «|n>Huiiii'|« 1* Im mlui. ms 
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October 9-12, 1984 KUli Annual Mmiug 
id the Divixicm lor I 'la net ary 81 k-iu.es nl tin- 
A inei iiau A si 1 < mi nnii al Smiciy, Kailua- Kona. 
Hawaii. Sponsors, the Hawaii institute of 
(wo plus'll* and the lustuuie loi Asuniiuim 
nl tin- Unix ei sit v ol Hawaii. (Tom McCord. 
Pl.iiH-ury (•eoxeknus Division, Hawaii lusii- 
tme id Gi-upliyxiix. I'liivcrsiu ol Hawaii. 
2525 Cm lea Road, Honolulu. Ill 111)822.) 
A1iMi.nl (leadline is August It), 1 98-1. 
t mill tinned 1 epulis itoin all areas of 
etars Mit-nre are welcome. Abstracts in the 
st.uulard ,-VAS lonirai should |i L > pt»i marked 
fix Angii*i 1 ami should lie .sent lit rile pro- 
gram clubman. loin MtCiinl, at the* alttisc 
mid 1 es*. 


Meeting Repo rt 

Pacific Northwest 
AGU Meeting 


erei to tho eouth or wulheait. cower 1 

Eocene (PcnutUn to UTzttelen ForiatntferiT 1 
Crescent Formation tholettttc boielti «« ,ot * ,( 
derived basaltic landatone of Maynard occur 
of the fault zone. UnconformabTy overiyira . .| 
above un Its li upper Eocene (RefugUn Fo 
Stage) Qulmpar Sandstone, e marine * ^Mot- 

Klth abundant plagioclase and basalt LiV?Uwtr 
tng local erosfon and nixing of both underiy ? 
to Middle Eocene mlneraloglc terrains. 
relationships suggest that the western “ 5 ' 1c 
terrain mi Juxtaposed against tha sastorp , 

T.rr.l. ... uni IftBd OCHWO, 


terrain and both terrains uplifted r* I 

eroded by early Late Eocene (Pefuglsn Foram 
Stage) time approximately 3B Ha. ..tz 


Oceencigtephcr, Ph.D. ‘ Kmvusixc cvpi-unut at 
tin- iiiv.isiirvnit.-iii, aiialjiii anil iuit-i|iit-MU'iix uT 
iiitiiliilissiuliiiarv iHC.it mgi 2i] il tit data. I laid siiriilUi 
.inti (aiiiti iikil irix^silgarur lot iiijhs it-sr.itili 
pm jet l*. Nmiiih- uixiii'itiiicn(al iiiipiu axsiMmcnt. 
iniiim- pnLliiliun. iiitilcixrutrr ariitisiki. Publit.i- 
linns. Iiiu rcslixl ill ivwoft'll ainl-nr 1nanagcr1.il )H»i- 

liim. I'.lt. ikix 55373. Spall Ip. WA WI55. 


Plan for AGU Fall 
Meeting 


nidJt lur Sail Framiico nuw. I ht* AGU Fall 

Mcciiiig will | he Dctcmher 3-7, JUgJ. 

Tjit- ,IM;1 Fall Meeting, hill alvi iiiccmHitate 
the winter nicTting t»lTI,c Anterkim Sncieiy 
uf 1 .1 in 1 mingy and Oceanograplp . ' 


1 lie 30ih AGU Pacific Northwest Regional 
Mccitng was held September 29 to October 1, 

1 JH3 the campus uf Western Washington 

C ,,lgl,Hn1 .. Wash - Approximately 
1 -) aiit-iidvd the meeting, and 36 papers ' 
were presenteil. Tlic meeting indutled (wo 
belt s tri|M, five special symposia, and a ban- 
quet where keynote speaker Don Swanson 
em^ me ^ Dome Sibling on Mi. Si.‘ Hel- 

high 'i8 h,s included a ^ympo- . 
smm on I ci liary sedtmematy basins of P 

Washington and Oregon which revealed the 

0 «ud?es For 
deciphermK ihe liming ancf nature, of 

£ES U =d? S m P*?"ially-wiv* artgs. 
.Geological and geophj-sical studies. on the re- 

^ At Fu « plate and : 
wor l e P r «etiled bV workers 
(niffi. ll^c. Uniied States |^nd Canada al wen”. 


stage j time approximaioty J 

Tho fault zone, mapped west of „ 

nay be 1 segment of the Olacovery Bay 
system, and possibly represents * tecl „. n >n d 
betuoon oceanic thole 11 tic basalt terrain 
era tonic arkosic terrain. 


GemhMlstry of tho CrvstalT1 " a 

cascades iGnoe ' . 

«.S. BABCOCK IGoology Dept. . Mostorn jfishlngtoh I* 1 
verslty. Bellingham, UA 98226) , u,|hW 

p. HISCH (Oopt. of Dsosclences, UnlverltW 6 ’ . • .. 

ion, SEattle, HA 9B196). . , r : j... unlrir* 

R.L. ARMSTROKG (Dept, of GflOloglMl ^’S"; (Ml 
ally or British Columbia, Vancouver, ™ t - 1 

The crystalline core Includes tfcB '?* r ^Shljts (^■ i 
Ouirti-Dlorlto (HMQD). tho Coscade Mvor . 

the Skagit Gnelsi Complex- (SQC) #nd {hj *1 ^.(ch.cat _ 
Orthogneiss, plus dikes, sills *nd plutons 1" . jgt. - 
the win stage nwtamorphlt; rogks.Of 


ii* Si" SUfle nwtanwrphtc town 1 " “ l . 

The HqQ const a tx chiefly of nist , 

by mlnpr peralumlnous, roseovUe-bearlM 01^ )s 

shah* the rolletlon or the host. fock.- Thew. 

Posed mainly of metasedimnnury ppd B ’' n *xi|n> W •. 
volcanics the t generally reflect rjjS'HHl.. 

Okie. 0* V* — a 
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volcanics that- generally reflect dfi'si'*- . ■ 
(holell tic proton th. Bb/Sr ,en»ly«* a* ... 

Similar lupracrxiital •':^ennant l .■ r«ks imp 

scattered but .suggest sn early PalsosP^rS" im s®- 
.(or ..the. source nator«l , . SuprieruSta). r«J* t lfWh* . ' 
.are quite similar to ICRS in igejor. and jm 4. 

co^jcnitlon. supporting the Inurpre^t'on . 
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Students 


Thke Advantage 
of Student •j 

Membership |\l 
in the 
American 
Geophysical Union . 


HOTS, 

mif 

-yv pply 


$7 membership dues 
special student rates on AGU 
primary journals 

year’s subscription to Eos 
u 30% discount on AGU books 
reduced meeting registration 
fees 

career development 


• membership in an inter- 
national society which spans 
the full spectrum of the 
geophysical sciences 

• low cost group insurance 
program 

• full membership privileges, 
including the right to hold 
office and vote 


To receive a membership application for yourself, your colleagues, or your 
students, call 800-424-2488 or (202) 462-6903 or Wire Western Union Telex 

710-822-9300. 


H 1 loHtr grade stratigraphic equivalent of the SBC. 
Ketiurphlc leucoiomei of mlgnutltei in the SGC ire 
pen lull nous trondhjenltes that are rare iodic end 
silicic than net 4 luminous orthogneisses, Intruded 
prior to, nr during, the main Stage of met&morphlw. 

Iha Eldorado Orthognelis Is also well foliated and 
ntalunlnoui, but is of grenodloritlc to toniHtk 
conpoiklon. Granitic dikes which cut the uln-siage 
StC mlgnatltei have the seme b-llneatlon as Chair 
tullrocks and yield a Rb/Sr UR age of 4b 1 0.9 Ha with 
a Im Initial 5r ratio of .7040. The trondhjemitlc 
Herbie Creek orthaarelss, associated with the CHS. 
appears tn be of similar ago (or slightly younger), 
but Is more sodic and has a higher 87/86 Sr ratio. 

H 11 Tectonic Setting of the Hontesann Formation (Late 
rucenei. Southwest Hiihlngton 

PHILLIP It. B1QELCM (Western Washington University. Bel- 
lingham, Ua. 90225 j (Sponsor: C.A. Suczak) 

The 1 ion la imo Fn., a marine shelf unit tn southwest 
Hashlngum, is unique because of Its lack of correla- 
tive narlne strata In the state and because It shows 
characteristics of too tectonic terranas. The forma- 
tion exlblts the dominance of a marginal basin adja- 
cent to an active orogen, It., the Olympic Maunlilns, 

•« veil as a fore-arc basin to the west of the Cascade 
arc. 

Petroloolc results show a mined source. Sedimentary 
ousts of the Olynplc core and basaltic desti of the 
Crescent Fn. show varying degrees nf low-grada nata- 
morohtsn, petrooriphlc textures, and weatherlnq, Indl- 
mif|M deeply incised source of relatively large area 
to the north. Felsic clasts and glass shards suqgest 
»ource from the east. Work tn progrees 
mi r f n * distinctions with the underlying Astoria 
I'J Fm., 4 unit that has similarities with the Itonte- 
ssno in certain sections, but It ginarally quit* dlf- 
sedimentary texture. These distinctions 
could help to Identify llantaseno and Astorlij?) strete 
rurtner to the south, where outcrop distinction are 
usi deer. 

nf °r U,B ft>tor1«(T) I'm. indicate that uplift 
miali- u? Bp e * DurM jrB « h «d occured earlier in the 
rf.,.1 * ,U| 0“9h on ■ much smaller scale thin 

aurlnq the lets middle Miocene. The latter relatlon- 
! v,d,n t»d by a regional unconformity at tho 
IIoh betw * n lh * Hon Cessna end As tort s( 1) Forma- 

* .?lr fl,c . oro 7 a ' v#511 m4 7 thurefore have proceeded ai 
im- pu I SBI ,n U 1 * Biddle and late Hlotene. 
aw?u .ri2 dl °? nro Indicated by tha domln- 

mni , S , f. n * J i , ** i ! nd oceailonal coarse-grained 
’ , ' J 11 * A*torla(?) Fm. , culminating in eroilun 
J! “ r dspdSttlor of coarser-gralmd Monlesano sed- 
■■ns*. Further uollft occured In the Pliocene, 


PHILLIP K. BIGELW (Western Hashing ton University. Bel- 
Haghen, Ha. 98225) (Sponsor: C.A. Suczak) 

Ihe Greys Harbor Bisln occupies a depression etruc- 
{“rally controlled by middle to late Eocene basalts of 
uni. S'?" 1 H"- ,nd equivalent racks In the Black 
"Ills, Doty Hills and tha Wiltapa Hills. This Eocene 
e broad syncline with a general plunge 

nr vlwl llr “6tum record distinctive styles and ages 
ui roidlng and faulting within the basin. Late middle 
Ei?" e ro . 1d,n P creitad a smaller Grays Harbor Basin. 
uK™i° p ! h 5. ,,t_l,end,n 9 faults with « strong rlght- 
,!,[!' Jtrlke-slip component are found In sLrata old- 
uiif * u B ,to "laa*no Fm., a late Miocene sedimentary 
m"J"i " un 'arous smaller associated northwest-trending 
Til f au'ts are found near tha larger hulls, 
m w K r H C i Ur *“ C 0un 9 ,r Uw" the Hontaseno Fin. «12-9 
umh.. * 5* ' B1S timmon, but record significant 
laulti*!, i? r9< nor thweat-trend1ng faults with left- 
11,“:' ■; *tnke-s1l^ p ire coirmon in the northern basin, 
ir b«J»!s J* Fqp^Mnt strike-slip movement on old- 
and fiu,tl developed during the middle Hlocane 
, l ' #r » *» suggested by H.U. Rau. Smaller north- 
fluii.^ “"OfUiwesUtrendlng right-lotoral strike-slip 
l£t 5E. only m1nor dl*Plet«ment. 

folding Is observed in the north- 
Umimpu 9 'i 1 * 0 ? Syntllne, Melbourne Anticline and the 
of T}} el, ne, which apparently are reactivations 
Ui* ms*, 1 ?"*?- Brflad * f eost-irondlpo folds sueh «» 
CBainsi Syncline reflect the older structural 

Fauifil *5? bBalB throughout tha Tertiary. 
cwwTIm.? 9 QOUdates Hon tesano deposition 
Clecliu? 1 * 5 Bl ! CBisn,Me “vl dance Tor 15 degrees of 
OriSi u!Lr ot 5 l, S n found <n 1Z e-y-h-p. basalts In the 
1 "*tbor Basin nf southwestern Washington. 

fflt mhfluohinn 

Y " 1 MMYlllg. QL lnnlaiant? Tha 3-vi gtald 

* C 0 of Haehlngton, aeottle, HA 9B19S 

p *clfio 8n £M 01 aubduatlon ie abundant In , th# 
gravlku L?' ? ut footuree auafa aa a Hoinaaa 
U| y “ougb k deep aeleololty ace mlaaing. 
ooiwid«r!!JV* u,# d the 2-Mter geo Id . and 

to the ■S.* 11 mantle olroulation ea a qulde 
HH. of tho subduct ton in tho Vooieie 

' ■■ionatu?..*"? .Ueoid dloplayo a diatlnotlve 
‘"We Sm. 1? EW 3 ion * °f tho woetetn .Aeacloto 
'•Slona « lD kn °W t0 b * aotlvo, in 

■PMar* !”"£ California whaco Hubduetion 
**Pt eaa < 'boqome extinct, Ita geoldel 

Sc dS: 55 StiJ” - - 1,,lpat,a ot 4b ln 

•PPeata development of. the PaoKlc NW 

to be a eonttnuatton of that to the 


aouth. At the latitude of the Call torn laa, as N 
America haa reached tbe Croat of the Baat 
Pacific Hiaa aubduatlon has died out. 
Creatal extanaion either haa died out or haa 
"jumped* ln the CashLon deacribad by wood 
119831 to a location auch o« the Gulf of 
CallfoEnia ulthln the continental margin. II 
thle dlagnoaia la correct, aubduction haa bean 
aoeive beneath Oregon & Washington, but ia now 
decaying. The Caacadea vuloaniam la in thla 
caae the product of convergence due principally 
to tha westward motion of N America and the 
heating of material previously subducted. The 
etcucture of tha northorn boundary of tha BaBtn 
s Range province, dextral aheara or cranetorma, 
suggests chat as N America approachaa tha Juan 
da fuca segment of tha Caat Pacific Riae, tha 
DR provinaa will attend northwards into 
Washington. Tha triple junctions at C*pe 
Mendocino ( Cabo Corrlentea will continue to 
move further apart, tracking the extinction ol 
aubduction. 

C i-ustxI Struc'.uie ji vnoit'wn* 

G. J. CARL 50H and S. 0. SHERIFF (tarlhquSFf PtiMrch 

Ut. 0‘pt . ■ ( li*'1" , is. tlnls. - I N-nlKM. • • , 

HI *981.') 

V? used portab'a stisr^grzph', *0 Pg (crust ) 

tnd Pn Imjnilo) mvet at 22 SUM I mm Masts in 
Anaconda Minerals Company's opon pit mint In Rulte, 
M.}nuni. Ihe recording sites ire regularly distrib- 
uted along a 280 km line that a. lands noriKwast from 
Siiitr to near Villace, Idaho. Va recordM blasts on 
svvtral days and fired origin ilmn 0y using an array 
of permanent seismographs around Bulla tha, trt oper- 1 
ated by ihe Montana Bureau of Hines and Geology. No 
blasts are available near vs Mice that allow reversal 
or (his seismic refraction profile. 

He recorded Pq arrivals at ell of the Sites end Pn 
flrsi arrivals at the moil distant four sires. The 
Pq eave travels at a velocity of 8.1 km/sec and the 
Pn nave travels at en apparent velocity of 7.6 km/sec. 
for an over simplified, two horizontal-layers mode), 
these velocities end a Pn intercept time ot 6.9 set 
suggest e depth to me Hoho of 15 km. mis result is 
congruent with the thickness of the crust near Butte, 
but It Is most likely too thin for the are a near the 
Idaho batnollth. me Pn velocity Is also too low for 
tin are* we Investigated. If we use a more reason- 
able velocity of 8.0 km/sec for Pn then cmr data sug- 
gest that the Meho dips about 2.4" Id the northwest 
along our refraction line. Thus, the thickness of 
the crust increases from 35 km near Butte to about 
50 Im near Wallace. 

This crustal thickness is sosenhit greater than 
predicted *or the area and shows that TariUrye«- 
tenslon has "« bean as effective in thinning the 
crust In this part of Montana as it has ln the area 
Imodlately southwest of Butte. 


aL fyclupo a in Ore MU 

fiMHAm a. gam (Oregon Staw UnivoraiLy, Corvallia, 

Oregon 97331) 

OKIE K. 100002111841 (03U) 

EDnAIlO It. TATLW, (USU) 

(fipanaor ■ Jim V- HcOougnU) 

Lwis term eLroJji produced by a risnt.-iat.aral Brothers 
Fbuli. Zone (BFZ) onn a« count for iho pattern or folds, 
normal iaulei, and tear faulia (a Indian Cr.) in 
uagL-sonLrol Oregon. Pold oxaa ranging in ago fiw un 
-0 na are coinuldent, Implying that the BP2 la on old 
alruotura which ia conltnuaUy relurlod and diepiaya 
only niadoi ahuara ln young xwfaae rocka. South of 
the BFd ho«t driven extmnaiun and evnoaguant iliLrlo 
roroai fouILWg, Mtivo tor a minimum of 23 oy, svouU 
boat explain tho Inoraaelng dlpa with aga Men in Win- 
tar, Abort, oni Staana ooarps, TgAimbrltus and damn 
throughout control and aoutharn Oregon with 3&*15 
agau Loitlfy to strong mU-Canozola oruatal basting. 

The BPi appoara to and wuatword at Mowborry volcano, 
lira rapid extanaion south of too BK would produce 
both oxtoniionol Pa-Ti rich nro lavaa from, ani a gM- 
bun along, the norlh-oonirai portion of the Co*®" 1 ® 
ore. Fi-Ti rlol. Scorpion Ktn. (25-1H lla) and DMOhutaa 
Fm. (B-3 Ha) lavas appear to carfc two 
oxtenaion - the firaL due to profound gating culminat- 
ing 30Q9 iO-25 lie follow »d by eicw cooling, and the 
eetond due U. reheating beginning eo« ^ 
prejroBBlon of douse 10-4 Ka). W» auggoat Lhflt tha 
Sordine Fa. fills * (jraben wbloh has been rotated C,l 
away from Uw alto or Ua formation. W 
western Oregon rodw ia u ccnseguanoe or 
areaslna aouthward fw« teotana to Nevada. A mnotonlo 
increase in aueh extanaion «ndd land to 
titioTcr westarn Oregon and no rotation cftMAUmth 
Hint, th* step-JJJto inqreAio.ln axUwalun a cress the 
BF2 nppeora tu require dacreaetng rotation aouUiwart 
in the Western Cascade and Coast flanges. 


— ... .im uw aunv&TOK vn ten 

toopletod dotal led bathyaatrlc coverage of tba ridge 
up to ir* Intersection with the Sovnnco F2. fn July, 
e live -Weak cultl-parenator (gravity, nagnetlc and 
bathynotrlv] ourtay at 10 In spacing fteuC5SPAA!2EAU 
contlnund coveraga cur to IP') 71 . stilus aouthwoat of 
Voncauvar laund. This covered iha nerthorn parr of 
Jujn de Fuca Rldga, tho Sovnnco F2 and Explorir Rldne 
and waa cundurcod bv f*3C In co-operail<m with tho 
Canadian dvdroRraphlc Sorvlco (CHS), 

PurlnR Augoei and Soptecbor two crulaoa co nranr rated 
on the northorn coapenoma of the opreading eyetan - 
the Tuxo Hi lien Fnollo, Dollwoed Knolls end Eaplorar 
Ridge, lb mo wars a continuation of SEA BEAM eavorega 
bp nos freoOSSSi/RVtVCm and « Joint pnc/CIIS and Vntv. 
of Hawaii eruleo on FV KAMA KEOKI uslnji SDUUKC II. 

Tho cooblerd data freo three cnileta provlda a range 
of Inferos Mon [ r . M [he regional to rlio dot ailed vhirh 
will fom tho baele of a earpiehoaelvi atlse of tho 
Juan da Fum kldga spatsa. It (a planned (het chlx 
mil lorn cho foundation for programs ol dotation alto 
end problon Invest. I gat (one end deep dives vhlrb ara 
planned for L98X end 1965. 

An Analytical Hsthod for thi Dnorrlnatlon of Gravity 
Terrain Corrections In Hountalnout Terrain 

2. P. PAirf (Department of Phystcl, Univerilly of 
niget Sound, Ticotu, WA 9841o; and bines Research 
Asioc I ate*, 4206 No. 12th, Toe or*. VA 91406j 

[■proved end consistent values of terrain correc- 
tions cen bn obtained If the elevation range between 
the bottra nf ihe rivor vallaye and the topi of noun- 
tiln pools u taken into account es If It wan • layer 
of aaterlel of variable density, gradually decreasing 
with height. The mot hod Is coEpxrativoIy fiat, quite 
accurate, and can be programed for l suit pocket 
calculator, id that terrain corrections can fae deter- 
mined Innidi aloly to the field. 

Ceeplcw Bou flier Gravity ftp of the Caicada Hountelna ■ 
Washington' 

I. P. PANEi [Depertaont of Phyalca, University of 
PugoL Sound, Tsccns, VA (1416: end Dtnel Raiairch 
Assoc Istes. 4206 No. 13th, Tecoae. NA M406) 

K. M. ml ILI PS (Department of Natural Resourcas. 

Slate of Washington, Lacey, HA 9B503J 

Tha above exp he* been couple ted and published is 
a joint of tho State of Hiihlngton, Department of 
Natural Roiourcea end tho U. 5. Department of Energy. 

It la divided Into tn sheets along the 4TON parallel, 
at a seals or 1:250,000, with a brawn hi If- ions back- 
ground topography. Tho contour Interval le 5 mgil , 
surface reduction density 2.67 gca'*. 

For technical reasons, terrain corrections north 
end south of the 47th parallel had to be calculated 
different I/; as g conncqutncn, there Is a tazx rang- 
ing from lore up in nbout S mgil helvoen ths two 
shoots. Gravity values at eajor volcanic paaks should 
probably be recalculated with a surface density of 
about 2.1 gcn-1. 

Analysis and Interpretation of the various nnuoa- 
lies are In progress. 

A Owes ensile Oxoth-Seundlnt Profile Acteaa Quoan 
Chsrlotla Sound. British Coluxibla. Canads 

JOH H. DELAUZIER . I..K. UW, D. AULD, Paetflc Eroidene* 
Centra, Box 6000, Sidney, g.C. VBL UB2 

During July xsd August 1981, ocean bat tea Bignateioxlara 
ware deployed it 3 alto* foe a profit* amending xerox* 
iha Quton Out lot La transloro Ixulc neat Iht tourhern 
oitriBlty of Quran Charlotte Island! . Hater doplht for 
Mu-ao local Iona ire 7010 ■ (alio Ij, 20*0 a (alta 2), 
II? B (alia 7j. A cagnetceftrr was alia loitallnd at 
Tatli on land about )BJ tn oeai ol tho continontal 
aholf alto 2. loth thu In-phxxs and quadratura-pliaao 
ports of the gxorugnoi Ic vertical io horisontxl 
roaponso ji al ic 2 hevo un.<<pacledlv Urge aoplltudox 
lup to I.Bj bsiwoan 10 xnd |G0 nlnula pxrlods. Th* 
quadrature Induction arrows at lilt 7 palm aouthward 
funcHpaclad), bur iho tn-phaax Induction arrowx rorair 
with dacroaalng period frr.B a louihwottirly taxpoctad) 
to a southeasterly (unavpectad) direct loo, paralleling 
at ahort parioda tha srrltx of the thelf-alopa break. 
Fez the tonal sing local Iona tba Induction arrows ara 
directed anulhueaterlv. conalsianr wl«H ihe usual 

. • rlt.-'t i . i.i • .M.c.r.1 rations 

pirsllellng me strike of iho xhelf-slope break. Theee 
reaponeee end arrows lor site 2 ere cerielnlv thx result 
of electric currents concent rated In aoce unknown 3 
dlcenafonal electric conduct Ivliy dfatrlbuilon beneath 
Ihe eeawaier. The distribution could be tha result of 
Ihe ails prexlaliy Lo oblique aubduction beneath Quean 
Charlotte Islands, to the triple Junrtlcn for the 
Pacific, Anarlce and explorer Plates, and large 
atcuDuiliilont of sedlcrniary natarlalx bineath Quean 
Chirletti Sound. 

Relative notions belwer Oceanic Plates of 
the Pacific basin 

D.c . ER0EBHEI5M (Dapirtment of GaoTogy, Western 
Hashing toiT llrTTveril ty, SelTIngham, WA 53225] 

A.V. COX (Department of Geophysics, Stanford 
Inlvarilty, Stanford, CA 943D5) 

R.D. GORDON (Daptrlmart of Geological Sciences, 
llorthweitern University, Evanston, 11 BD201 ) 

Relative rollon pales for the dlsplacemen hli- 
torlas betwwn Iha Pacific Plata and once ndjacant 
oceanic pistes (FarslTon, Xula, Izanaal 1, Izinegl 
II and PhuinM wara derived for the Tata Kuozolc 
and Cenozalc Erai. The following ira the uln 
conclusions drawn from our analysis. (1) For time 
tnurvals of the ordar of 10' yaars, torsed itagai , 
the relative motion pola for a plate pair remained 
marly fixed. However, Uw rata of plala notion 
comonly changed within a stage , Indicating that 
changes In plate spaed occurred wre frequently than 
changes In direction. (2) Changes In the relative 
notions of all or tha plates analyzed occurred at 
. about chron HI I (135 Ha), chnon 34 (85 He) and chron 
! 25 (56 Ha). (J) During tha Early Cretaceous there 

were three triple Junctions relating five oceanic 
plates In the Pacific basin rathar than the two triple 
Junctions relating four plates hecngnlzad by previous 
workers. (4) Fracture zones and magnetic anoullas 
that record Piclflc-Tarallon spreading from chron 34 
(65 Ha) to chron 25 (56 Ha) Tri* the nor'Aam, central 
and southern ''aclflc Plate were analy-ed separately and 
collectively and show that a single Paciric-FaralTon 
1 relative action pole and a single rate are* consistent 
with all nf Ihe data.. (5) Spreading rates along the 
Pactric-Kula ridge unlronly decreased balueen ehroni 
1 32b and 25 (72 to E6 Hi) probably iix response to the 

Interaction of a piogresslvely yoimger and hence more 
buoyant kjila Plata In e subductlon zona to the north. 
(6) Soon after chron 25 (56 Ha), a major reorganiza- 
tion In the Paciric-Farallon and P«ctric-Kula spread- 
ing systems occurred, possibly accompanied by an 
abrupt Incraiia In PacIflc-dulB spreading. 


R. 0 . CURBIN' S- B - Wvia (P*® 1 tic Oa6aeJtac* , Cm |, « . 

g!°RA>»W0 WatSw^Oeww. 8ac«ea (809), 

SSu- BDBSdHC (Hawaii ItMt. Geopky.fca/HoucJlulu, Bl) 
J.L. KAR8TKN (Doiv. Of WljhUgtM, 

A. g/ u AHnn 1 Vfi' and “f 1 *™ 

(FOCI ' 
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UE H. FAIRCHILD (Oapirconc of Doological Sdeucai, 

Dntvaralty of Wash log too, East da, HA 98 US) 

Data I bare gathered Indicate! chat tha florth Fork 
Lahsr (NFL) vai geniracad whan aacurattd dap re Its of a 
part o| tha dabzla avalincha liquefied during ■ long 
haiBonie.txaaar event that began at approx tmtaly 1140, 

1 hour* afset She aguptlan bagxn. Bye^ultbaaa abisrvs- 
tlaaa on Hay 18 and »y rieid obixrvat lou confiZB that 
Lbs ewirca of ths HPL wti a niU section of dabria 
avaladche dapeaUe (aBplicad aitllar on Jtoy IB) near 
Elk Back. Tha strodg correlation balwiin tha timing 
and uqgnitnda* of Hiamielty And labar dlxchargn atrang- 
ly niggia ti tbit llqua fact Inn gaurttad tba isbiri wid 
wax obiatvad ponded at the laurel ef tha WTI shortly 
afear aaiMlcity began and the p*ak nf labat dln- 
chirge - an tha avtldncba coiocjdea wjtb pdgk inlaaic 
anargy. Plaid evidence and. a phyaieal modal of lea 
malting support tba aoDCiuaina (hat Only IQ thla email 
port of the avalanche vara le* blocks amilj enough to 
'■endues s larga valirea nl Intergranular mmituatnr and 
■atari to the ivslancht dopes iu by tha time smlamia 

■hiking began, An mpiclcal »t lure ring modal af liqun- 
f ant Lou La cenxlittnt with the cnnclnijnn thae.tbn- . 
■■turatnd dabria could hava Uqueflmd. 

Tbm HH. vil appzoxlmnnly in onjop of xiAgoltodx note 
voluminous than any nr tha eth*f Isbatf Initlnlnd during 
ths Hay 18 eruption, and van cowsnauntaly mars damag- 
ing because nf .it* Hkuaaally ling durntion siid saitalned 
p*sk dinchaegt. Anetbar unlqns eharactatistle of ths 
8FL wan that ic a lifted moving down tbannai a| approx t- 
Mtoiy mo, 4.5 hwit'a after both the arupitoo began 


and after tba other lahmrm war* initucmd, ffy zmanlta 
(ndicata that the delayed Initiation, long duration, 
and suscainnd peek discharge of tha MFL can ba direct Iv 
ralatod to corrals! Lva charactSTlsclce of tbe harmonic 
t recur mvanc. The hi r non It tremoi arant. time fore, 
cone ro Had tho ability at the KFl co cause danaga. 

Evidence foe the la to Eoeone Ac croc lou of Peripheral 
Vocka^ol the Olvmnlc VenlnquLn. tfawhioncon 

LEE II. FAIHCH1U) (Depart Bent of UnologLcal Sciences, 

Un Ivors lty of Vasbingtmn, Sasic ln. UA V6L4SI 
JOHN H. ARHEmOUT (KnbLl Exploration sod Production 

Gervleen. P.O. Box 900, Cal las, TX F1221) 

Buchan (low P) mstsmorphLsB of the Laech Elver Con- 
piex (IRC) of southern Vancoawor (aland anded *40 mya. 
HeLamarphlnm af ihiei tvpc and ago fa unknown elsewheri 
In waatnrn Wiehlngton and Vancauvar Imlnnd and suggests 
that cho LRC vib sliochtbonaua and amplscad altar 4D oy. 
Th* Eocene Crescent and Hoccbnsln baaaltn (C-Hl, which 
ato In cootnet to Ihe south of Lbn LRC along Iha Laoch 
Rivor fault (LAF), could not hevo boon enplaned until 
■fioi tho |j*c. Gnomagnatlc and fleLd data otionply 
suggoet that tho LAP iu Strike-Blip, and u* propose 
tint Focano peripheral racks of Iho nlynplcs (Including 
C-H) coved oaeLwsrd during tholr accretion to western 
Uashlngxon, sccocmodxtcd bv at leant 66 km ol left- 
La Loral do I Ion on tbe LPF. Kivuuont rest have con- 
cluded ho for r dapaxlitor, of tha Inca Oligocon* Cstcanah 
Fen., which lx not displaced by tha I.PF. 

Thla hypcthxaln pradicta largo-scala, Msl-uest 
slierceoltig south of cha LBF after 40 ip. Tbe following 
ovldenco fndicatoa that ccrralatlve largc-oagnltude 
shortening occurrad on proposed thrust faults ol the 
Discovery lay lull syntax) (DBPl on the caviar n 
Dlynplc Fanlnxulai {l, A profound nodlsontary dis- 
continuity napped hy Amantrout (2) a sharp geooagnailc 
gradient atcrlbured to the oaac-dlpptrg boundary of Lhe 
fra Been t Volcanics, {It arms la vie prOKlmltv af volcanic 
rocka oi conllrsntllL and oceanic affinity. Deougitatlc 
cvldunca Indicates chut cho DBk Ls an oktoitslon of Lha 
LBF. Arainlrout has constrained oovc-sont os ihe DBF to 
no la tor than *37 ny, indicating tho Eocena peripheral 
lOCki wars oaplaced between 40 and 17 nyn. 

Coeval , snail dlnplscaront on roverns faults of the 
KOI Lam Cascades and on tlis Davila Houiitaln fault nay 
beva rm ullcd Cvdo strasuOB irnnsmlctail cnitwnrd 
during wndrrihruxc Ing nf pnrlpbornl xncLs. 

Mvanced Coapulcr Graphic* Applied M GaologVc 
Problems ol the Pacific Korihwait 

H. P. FOOIE (Pnclffc fiorLbwait Laboratory. 

P.O. Bag 9M. Richland, Wiihington 99352) 

G. H. PETRIE (Pacific Northwest Laboratory, 

P.O. Box 999, Richland, Hislilnglon 99352) 

Kaxy of the iLudlai carried out 61 Battollo. 
Piclflc horthMtit Lsboratorlai Involve spatially 
dependonl diU teLi that are large and complex. To 
qbtiln Lhe miilxuxn diuunt of InforeaLlon from theso 
diU to Li ot o roaionabla coil and In a reasonable 
Une, a ia! of computor program was developed lo 
elntricL. combine, and display theio Urqe data tali, 
lo Illustrate this process, several data sell are 
presented. Included are eireples from the Cascade 
Hounlalns. the Columbia Rivor Basin, Mt. St. Helen. 

Ihe Olympic Mountains, and the Puget Uurlendi. Earh 
example Illustrates how ccarpuler graphics enhances 
the ability of the geologist to Interpret and pre- 
sent complex data. In particular, edvanligei of 
combining diverse data sets Into one thrac- 
dlmonvicinal Image are presented. 

D -11 inc nl Ikidalonmpat Ion L« I'lil. ^niLn.'i Iso 

6.I.. >•11.13' IT (t.onsulinnl . 1711". . .-X’i,d A*r. M . k..f.j. 
invlllc-. WA 9*012} 

K'dvlooit im, to,,. rvplucr.rn, uf b, ., ■ ,.i • 

■■ilo fiMi'uric.oi)rph, in .< . crr.'u .lUihurKK at . 

Xc.iihvi ing-rolni.'d dedol t« «,.ni-i.i1lr .,. ■ n-,p U( |..., 

Iiv (urraili..n ni ,ron oe, ilo* Iwiohi. -••• , . 

rcni.iiPH o few rolo pt-rrsut V.-'**' [inli-a.I. ln-IJ i'i.- 
dliiw,- at* -cl I uw rhur.t'al ronui-l.-i U, I-.,.-. •.Ly -1 ;i-,l l li l' 
ondvr ullui. llig .-..nd it icuu lr.-f.-,'. ..r ir.i •lul.-.ri,. 
nurli nure ri-.i-l • 1 « ilc-do Indii ivi.t. In .-••ni-i , ^ , n.n 
,hw Jungle LIclhi unt iConhrl.in' Frt u. iinun ".. .ini.u,. 

in >oul Twin hetadu. Irnn-Mfh cou.-h mt- cn-.plm. I. 1 1 - 
plafoil with ii niaiuis nl goclhlu- and cul. Ii c. wimr.-i* 
Irsu frrj.jaj coiica iiiv oncili or."l; Miu (.jinn tv wViri- 

«• • •! • I*-.- - 

|. i-riul lra:.« • I ••- I u :r.. !■■ .n.i-it. r- ,• t ■ 
Hre-.uuii. la nr , .ci an, I, f'.iUoxcii ; in 1 1 

Ctvni D.islo ■Ird.ilnnli r is ala., uhi'ju iZdubI , i.ir. a 

vl i h iron vlflii. Th^ ehurfric*.* ol :h., reni.ni si>- 
ge*n ihm tn 1 1 i a I alierallur. r ,j creur ri„,r,c 

tzonqiT ol an ole.-tron Irv-i Fc '*+ to forn 1|. 4 " , | |ir 
Fc^ diirupi* 'he lialoci, « rr;*lnl In situ tv t>6 i.j ■ ■ *; 
lo lii'drotU and ■'■»> gnn lo loir goolMle; Hg"** our.ifL « 
■nd rn |.' I io p,w l p l , n, es . pr .t iH , tn r v nr lnu,i , -iih 
ihc- imslxred dnlt-.-ilte. 

In ,he Cu-al Bilaln life*, on**, 3 meant lire of dedc- 
l03l< l.-si Ion Ills bo, h poi iqgi.ifhlr utwriei hci-i .*nd 
paleorugepi ir- dara. The KP*t ,o doninaied bi a prvson,- 
flold conponem which ia doeiro.pd by ilcroal drrsg- 
noi lrei Ion io • riiO'C, Lui whlrh in pare 1% uln-j ««- 
ircctt-ly rtalsium to AF dccxynel l zut ion . Thu&e proper- 
ties BIO i.plral Ol goeihile and/or very f tne-grained 
houillc; Indeed, 4«dolor.|, iul Inn la a major v.vjire of 
■ he preecni-diT signal due le aulMgerir forrlr oildc*. 

[Riling Lax I open on i applies, lone ir pel roloun gei- 
logv, berauiu dcdoJonl I J inT lun is a seurre of dlagen- 
e, Ir poioally. In addition, -liner all ton (e.g., U , 

I [rallied s' wralhoclng aurfarca con poien, lolly be 
dated. 

Tec tonic Hotel Ion red Beeln Pxvaiooaont during 
Old-Tar clary Ext ana ton Ip th* Pacific Northveiic 


PAUL L. HELLER (Dapt. ul Ceology and CaopTiyxiei, 

Dslw. of Wyoming, Loroals, Vyomlng, >7070) 

Tba aarky-to-aJd-Tartlary ladlmantary record ln tho 
Pacific MeKhnit pravidaa avldancs that icnracinn ef 
cha Oragou Corel JLauga (0CK) wao complete prior ce 
taocoalc tout loo. The Eocene *c tat I graphic requeues 
ol tha 0CB ova rl spa cho aorchorn Klamath Xouatain*, 

Thai* atraca exhibit tynchroaens chesga* la dapeelcieoel 
■ tylo. iDteoiity o( dnfonutlan, claeeie caaposltina, 
and oabildinca hioenry, dosonitroclog that iha OCA vu 
accrated by e. 50 Ma, pi 1 st to dapaslcion al tbaTyeaEm. 
Beeauai tba Tya* T* U rotitod marly so much •< tba 
volcanic baxemant on which It roots, ratal laa must b*v* 
occurred alter the and of thle acersLlooary event. 

Tba clastic ctrapoaltlan ef tbs Tyae Fm ■cromg.ly 
■uggesca ckxr ita sourca area taaehsd far bayond cha 
El smith Haancelnl and locludad pare* af praeanc day 
Kabo and xortheaatarn Bmli. Thu* tba ML bsaln 
probably lay much farther cm the ease during Tya* 
dapojfctoa, and mbreqaaacly wxe rotated uutvxrd cm It* 
praeanc petition. Significant rotation, tharefara, did 
Mt oecur during alllalou of tha OCR, but my bava 
resulted free a prolonged apltoda of aucemtlnn wlchla 
was tarn North America, Rxtaiulnn In tba Pacific Horth- 
uaic InlElttad about 50 Ma and still cuaclixua*. Main 
magnlcndaa of rataLfou, an datanilnsd from ths palas- 
nagnaclc record, earn bo accomodated hy ^65t extension 
vEihln tho Cordillera. 

Banin dninlapaeut occurred aynchrmaca with axtaaalon, 
arc migratlM, and caoconie rot at loo. Local and 
rBglpruil uplift aaaoclaLsd with axcauslsuai and thereat 
qFteccs iad to rapid marina •tdlmncatlos and pragrsdsc- 
1cm rmcaa along tha conrlaancal margin, ta the last, 
chntlnantal xadlaanraLlan was maitly in graben or pull- 
apart baa Ini. Sedimentary bgnln davelppmqnc, thacaCore, 
wax intimately aaacMlaced with raglonnl axtauatdn 
throngiiout tha Paclfle Kdrcfawsat. 
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6,5. Huflhas (Rod la Lion Center, Oregon Stale Unffflrjlty, 

Corvallis, Oft - 92331) 

E.H.Tuylor (DapBI-imepL of Goo logy, O.S.U., Corvallis) - 

SNlald-bulIdlng High Csscada Plolitaceng-HolKone 
mafic lavas erupted duo ta crustal foundering and grfl- 
boa BiABIdanca (M.B n.y. ago] along an Mr) tar anda- 
sltk'Cascada Crest. Basalt I <63 wt.S Si Dp) And basal- 
tic aadaslU (G3-G2 irt.I SIOj) flow Btquucea Inundated 
the depression to construct a mafic platfarei Upon which 
.calc-alkaline aarlHaUvas emerged. Interjecting nor th- 
an d northwait-t rending mrmil faults and want a'lgri- 
roatt Miggsst «» 'svariao of two tectonic ngtmag, Tha 
narth-aligud faults coincide with tha owrall Kish 
CoKada trend of composite valcanoei wharpat the ngrth- 
Mit-al Igiied faults rsp^snl a (rrotruilrm of. the Bro- 
thers Fault 2 om Into Ua High Cascade ays ten. ... 

'GeochMlcal and p a UO graphic data Indicate a nano- 
tic separation batmen basil ts and basal 1 1c Andesite! . 

meetings (coni, pin p. 330) 
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Meetings /«»»*. fwm \>. 329) 


Iha biulti can be derived fnm volatile- and LIL 
eleeanL-anrlthed upper nanUa (35-45 ka) source* where- 
as a Inver crust (25-35 ta) source is Implied for bas- 


altic andeiUos. Plagloclase ptarrlc basaltic andesites 
are precursors to the Silicic calc-alkaline units via 


fra cl tonal Urn of pl*epxacp*i!sjL (POAH) nlnaralogy. Iha 
basalts are not typical of rornal calc-alUllne system 
although they closely correspond to eatensknel nuflc 
ralcajstse by their predominantly dlUytaaftlc texture, 
higher TIQ2, and a Kf-le-Th tectonomagratk discrlml- 
naLlen Mhlcn piece* then out or the erogenic field. 
Structural and petrochemical relatione agree alth the 
sodden transformation from Pliocene explosive volcanic 
activity to Pleistocene basalt dominance suggesting a 
dor par source tapping during Uw extension of a 
thomally-maPenod crust. 


rocaatone a 
of Vancouver 


a. 1HVJHO (Pacific Caste lance Cane re , Bsc 6H0. 
Sidney. I.C., VSL 412] 

It. If. TOCB (Sept, of Coo loir, Cacfalon (ftifviiafty, 
Ottavg, One., RIB SIS) 


Palaougncclc obsorval leu (na 14 altta In the 
Benson Volcanic* of aartharn Vancouver It land have 
yielded a pelts tail Lada of 31* 4 5*. Ihara la an 
■abl(ulty aa to vfeoLhsr thla la - north or loudi. 
Aaauolri that It la ll'l than coaparlion vlih Ilia 
Early Jurat klc refarane* (laid for cratonle 
Bo* ih Am r lea plaeaa Vaneeuvar Inland In Iha latitude 
of Califainta vllb aa uncertainty of about 10*. Thla 
peats Ice la Ml alanlf ieinily dlffarant Iron the 
Kaxaucaaa vulcanite i l.a. Vancouver Island undazvant 
lictla or na action relative to North Auric* during 
tha Lata Trtaaiic tad Early Jurasale- Tin aotlom art 
mm coaploa l( tha aouth latitudinal option la 
aiauaad. Tha overprint va nbaarvod fin thr Kamtaan 
Indicates chat the nurlhvord oHinn of Vattswar 
la land nqulirl to bring it lata Its prawn t position 
la post-aid Crataeaoua. Iha alaploat •■planet Ion of 
palicaa|Di(Lc data freo Vancouver I aland therefore Is 
that tha Island <ui altuatad In tha latltuda of 
California during iha lata Itlaeelc to Early Ciaiaraaui 
and Bovad nurthvaid to ill pieaant position In poat-ald 
Cratacfsna ties. plflaiancaa of declination of 19 to 
90* an ofeiarvtd at different local I tlaa la Iha 
Secant* and provide aapl* evidence of vary large 
peat -Early lunatic rotailooa. Iheae uy hire 
occur rid by arc -banding aosa altar foreailon, during 
collialon with tha ■Id-KaauaoLr eontlnanlil uiglo ol 
Honli Am r lea, or durl>| tba northward astcaont . 


St rlke-s I Ip -faul t 
orjaJFofj 
vTshtf iaton 


JOHN MM. MHJIl t. (0a par aunt of Geology. Uishlngton 
flats University. Pullren, W 99164} 


TIM rocine Chitckanut Formation of northvist Hash- 
inaton nqrlies as nich as 6000 m of dllurlil straw 
and Is ant af tha thickest no near I no scguincis in 
North Am r lea. It Is arposed in savaral dlsconMcted 
outcrop belts that are probably roaranU ora region- 
ally aaiinsive fluvial syilM. Savaral factors are 
Strongly luggeitlva of strlks-sllp fault Influinci 


an tha aecmatry and origin of tha Chuckinvl basin: 

(I) rapid sediment accumulation rates; (2) rapid 
facias changes; (31 an Irregular basin nirgln char- 
acter! rid by dip-slip faults and Intrafamtlonal 
uneanfo rattles; (4) datamation consistent with 
predicted structural pUtarrs; (5) rapid changes 
Miuetn aitanslanal and ccapress tonal tictonlcs; 
(G)lntarbaddad and intrusive relationships vlth 
•stenslon-gonarated(t) volcanic racks. 

It Is pruposod that Ihi Chuckanut basin famed 
in an aitanslanal zona bchmn tha right-lateral 
Straight Creak Fault to the east and a postulated 
rlght-lataral fault in tha Puget Lowland to the 
■est. iha petrology af dounbasln marine correlatlMS 
af Lhi Chuckjnut an the northeast Olympic Pin Insula 
(s Inconsistent with derivation through the Chuckanut 
fluvial system. Kissing Chuckanut marina facias uy 
have bean translated north along the Inferred Puget 
Lowland » true Cure. 

Tha Puget basin ta the south farmed In a geometric 
setting staffer to that of the Chuckanut basin and 
tut hue slnllar strlie-il Ip-fault control. 


H. LISOUH1 (uses. Hralo Park. CA SWI1 ul Kept. »r 
ruvphyilck JI»1 AiiTonaoy , IVilv. oil Brli lib r,. ln D b la, 
Vanro.i.iT. B.C. VAT lull 

H - k - -Uk)'"! (I'epl. ul Crophyotro and AiliOEuny, Vnlv, 
ol Brltuh i.oLunMo , Vantcuvrr. B.C. V»I lU'.j 


n- oni'inj principal drain ratio I In u 11 ra Intel 
a.'id brirtng vl tha aolo vl ualma cugqnul'K anno* 
trilateral ion nclwurko MOlloroJ by ihr O.S. r.vvlagltol 
Survey In lie Stall la. Rail nr J, and Olyipl' ter>, 

Notwjrl Vpuih c t ij 0 

Sear llr 1S/J-81 -0.0110.01 -0.l2in.OJ N47*E: I* 

Kanfard l 'll! -I I -O.WIO.OI -0. 0210.01 H )*U«H* 

Olyaple Hll-H 0.7110.11 -0.25t0.21 X* 7*1111* 

Tba Boaauctd dovlalatlc principal attain ratao I In 
Uied/a) ml bur log of Iha via at mitaua coapraoolcn 
jcroio tr Ungulac Ion ertvaiba aeaaurad by tha Caodatlc 
Survey of Canola in ifcr Johnrtoae Strait an! In 
v«al-<(Dlral Vincouvrr lalanl ora as Itllorri 


Hetinih Epoch 
JaHiaiona 

Strait lill-IS 
Cold I War ItSF-BE 


O.OliD.Ol -O.Ol’.O.Ol h 1*W110* 
o.l lsa.06 -O.I3CO.OS UM'll M* 


Hayey fliiiilr and Bead fuatanal of ttl feeding Sralaa 

Ql at. BaAlM dneira ltiSB 


3. CAUii£ 

B. SCARKlt (Oacpkyalaa Pro|. . Onlr. oT Vieb., 
Saaltla. VI 98155 'farmacont Iflraaii Oaaar- 
vatorle lirjiliro, 60056 ErcoLaaa, ITALY ) 


1 etguaec* of flro axpleolva erupt l«u Hart leg 
with tha Hay lb caliolpialo eruption look place 
over tne looir and fall of I960 at Jfcunt St. 
Holies, tta roluaa of eiploalve produgls from each 
cf tboao tniptlOM dioraued unlfcraly orar Ibla 
period, krJ the etaraotvr of aonh arupllOA pro- 
■rroi.J frae a fairly coallnuc.ua erupt! tn lasting 
ecr* than • l gist tsure on Hay 16 lo a aarito of 
«i-rl turnta araead 12 bevra apart on OUiiir 16- 
*6. Each aruptlan via followed ty an aftarihsoke 
Itka oarle* of tirthqriHi, Thoaa ivlC]Ukil were 
dioiniiuita at depths tatvoan 7 o/4 la ka ourroursl- 
ing an oarchquaxe frra snna of ~29 kaL tha 
ooiaaie esargy raloattd during each of tboia oruy- 
I ICR Jogutocaa La (ropartlonal t« IM torn »po ndlog 
vjlkM of eruptei mis*. 


vi incom • Kiel in shidi eigu la supplied 
froa a r«Mrvalr I to Ik ka deep ai a unifora ran 
control lad mainly by lie vlecoslty. It rlaia 
through e narrow coMuit to * rh.il lev tone vr.ara 
dieniptloe earn taka plica aa4 than erupta 10 tha 
aurraoo as tba eoaa or it a higher rale in axplo* 
• ire tvfJts. tha deep aalsele aotlrlty followirg 
rich inigiiu la ralatrd ta • reeJJuslMnl and 
valuet HtrMM in Hs daap reiarrolr. Ih trarui- 
1100 la tba character or thasa arupllon aequrneai 
free om prolaegad erupt (on on Kay ri, 10 leolilu 
•rupLIto bur ota in 0;toScr ean Da nplolmad by a 
■lirraranca la tba aagaa avpply rale lo ibo dlorup- 
tloit icoa, 


Harthnorlluieal loeitii Found far Kid focana tubiaa 


L. *, Holla (Western Ul thing I am UnTvirstly, 
Irll Inyhaat, Ituhlnginl 
[Span toil C . A, Sacrobl 


Tha u Mu wed tecaa unit wall aeposci on (ho 
bvachs of Indian and Bnrovtim Inlands Id North- 
west HiibiHgKM con tills df (bleb M very thick 
hoddgd toads tana vl ih alw shale Ingarbods. Thors 
ora alsa <1 least l» 20 ta SO water thick shale 
beds. SoodtlofM beds fro coanonly usrodsd and 


nass I vo. Bi«h Uruclurai. poorly “11 

laisl notion, load coots «"d eholo rlp-up ' ■ 

locally ebundonl. AiHlgiMtlon of sovorol thick 

sandstone beds Inio vary chick 13-5 "I b«» ■» 
conran although often dlfflcoll W raeognlse 4uo lo 
tha nastlvo natora of the bads. 1 ^ h || 1 ,h,l “ 

men I vo or laeloatid with raro climbing rlppla 
Cross-sirotir leal lo**. Savoral panoconlomporanoous 

slump* are present. The section along 1 ihe osst 
coast of Indian Island was Misused end deter I bod In 
detail ravelling at liast eleven thinning and fining 
upward totueneos. Uncoenan flu to easts Ind ■ 
source to ibo nonhnorthwesl. The unit was deposited 
as channel fill sequences on iha nld-fa" region or a 
subsea fen. Th* two thick shale beds eero deposited 
on Inactive regloni of Ihe fen between act Ire 

ChJn D«oilllon frcm various typos of todlment gravity 
flows Is Indicated Including lino grained debris 
flows, grain Mows, liquefied flows and rare turbidity 
currant*. 


Vunctujtcd volcxnlera in Oirgon'n Toeec Sang 


XBISTINC s. KLUnZ and H.A. 6UWAH ISchWl ol Qcoen- 
^yrapby. Pragw statu pntv., Corvellls. OP 97JJII 


llnw B-Ar eqe drt«r.lr.«l->n rortoiMd on vH'Or Bvcmv 
boenUtc rucks of the Ozcgos ini Washington Coast Prnqo 
h*l|< to conitieln cocionlc oudele of thetr origin. 

Throo oplecdee of late Eocaoe to ollqucone volcsnlaB 
have bver. rocogoleodi tb to SI »y. 17 la 11 oy. and 70 
to 77 my. TIW sail lest activity epenruid s period fc« 

4h to 41 ny end pcoJuecd the »pp ,r Tllleoeck Volcanlca 
ol nortnwoslorr Oregon end the Goble Volcenlco of etiith- 
voetorn Washloqton. Volcanic raeke of this »go in the 
Covet range are romcrlcted lu occurrences n««r cho Cel- 
uobln Blvor, In eontrest 10 tho more ax tensive outcrop 
eicd of the Paleccone to Ccceno Conet Mnga basaltic 
roc he and of tho roevnl ere vel conic recke ciuptod In 
thu Wootern cex-adea. Hlcroplaco rota door inferred 
free lalcoosqnotlc data differ by 30* screes tha Colum- 
bia Rlvoi and suqgose thst lhi ■ region nae ectsd ae ■ 
hir.qe botvMi the nor thorn end southern ends of tho 
Co, rat Paris. Mo reotrlcud outciop of 4b to 41 my v"I- 
canlcs nay be chi result ol hotspot Inf loanee ivnlch 
last produced canal tic volosalse in the Gray's Rlvoi 
arcs at IS cy»] . uruDial vesKness In cho ares of tha 
Columbia River, or both. Vulcanic activity In thla area 
racomwncrd at 17 ny and continued to 3) ny. Detwgon >4 
and 33 my I lows ol tho Yactists Dssalt and tho Caecsdo 
Hand volcanic s wore also erupted in tho control Oregon 
Coast Range. Plod tic, eyonlilc and csrptonltic nsgmas 
wore intrvdrd in thane l*’ arass freo 30 to 27 aya. lio 
Intruslvo locks of tlus sgu have boon fm.nd In nor th- 
orn Oregon or Washington. 

K jarMDly devp-welur slltttonos of the Nsetuoca For- 
natlnn under Hr and, in places, overlie the lerqoly sub- 
arrlellv eiuplsd Yachate ParslL, Indicating rapid, 
localised vactlcal r>»orcnt. This may hn»« baun the 
rieult of thoreal osp.inslon of the llthoaphore In nr 
epoiiso to thu ln]oction of 1 largo, hot body of magma, 
a chsngu In plate cunveiqonco isto or diructlon, oc 
doming a a tho nirglr, of North America ororiodo a 
hotegryg. 


Hid Tattlarr Rlstor 


Vtsttra Cascades 


PAUL »■ H1LLEK . VJLL1AH I. OKA, Dope r leant of Oaol- 
ogy, Vnlv, of Oregon. Tugene, OR 97103 


Foaelllferoua Middle Tertiary earlna rocks of tba 
Oregon Ueatara Cascade! lead theeaalvra particularly 
Mil to lntarpratat ion of eke local and regional gao- 
loglc hlainry. Tectonic fnitablllty la tha Encann- 
Hlocaee Interval hare la rallietad hy akrupt aaa 
laval chaagaa, rapid Influx of volcinlganlc Mtarlal, 
Increased e roe Ion sad high aodlaantatlon ratio. 

By utilising pelnooignetlx data, other uorkara have 
only recently generated a new nodal for Pacific 
Northvaat tectonic history. Tha letter nodal appeal* 
to an allochthonous origin for whet le new tha Dragon 
Cooot Dengs and Vl Uom tie Pal lay. 

In the ecurss ol our week on tho geology ol tha 
Keaton Ceicadce we hare Identified aavsral apparent 
lrcagnlerUlM In tba fneall faunal distribution, 
eedfmantology and phyalography. Hoes of these anne- 
al lie nay ha explained II we adopt tho isu tectonic 
■odd ae a cocnan denralnaLor to the regional geol- 
ogy- 


Tectonic evolution of tht 


rein of the 
Ciicadel 


R. 6. Hiller (Dept. Geology, Clerk College, 
Vancouver, Hi. 9S663} 

(Sponsor: P. Hlsch) 


Obductlon. regional muaorphlsn, and plutonise 
occurred at the southern eargln of tha Skagit crys- 


talllne core during a brief Interval In the mld- 
CreUcreus. The Windy Pus thnist (KPT) carrlod 
tha Lite Jurassic Ingel Is opMollte northward onto 
the politic ChlMukua Schist of tha Skagit core. 
Abovo the IPT, thu Ingalls Is Imbricated with M ti- 
led 1 rent* and orthognatsses. Imbrication coincided 
with amphibolite, fee lee metanorphlsm of tha upper 
plate: ■ 96 a.y. I3-Pb age (M. Hoppe, peri, coon.) 
of a tonal 11 tc orlhognalss probably dates retamor- 
phlsm and tobrlcatlon. 

The lover- plat a ChlMutam Schist experiencod 3 
phases of folding end both Barrovtan- and Ruchan- 


lypo amphibolite -facias optaaorphlsa In Iha Creta- 
ceous: tight to Isoclinal F2 folds doafruta. Nu- 


Exlanr Ion |* lakes aa pa* lllvn and uncerle Inc lee erne 
■lenfiid dviUctuas. The area at wurlcuu ccaptceeicn 
ere genuxlly rlaec m the H5CTe dlracllcn ef 
(EDirriim tel wren the Jiun dr Tkice aad forth Aesrlran 
[letCB. hue of strain aceuaulal Ion gtntrally agree 
with Huh celruLaled free e staple dtelucxllvn eodel 
with rbt ikilliv pactlJi of Cke aulducllcii rone 
locked. 


marous ultramiffc pods were faulted Into the Chl- 
wukus prior to FZ. Dior I tic sills, prennably 
precursors of the 93-96 m.y. Big Jin phase of Ule 
Ht. Stuart BiUiol 1th (MSB), were Intruded late 
during F2. f2 rolds and tills were flattened during 
■iplacennt of tha Big Jta phase. The rain phase 
(86-9J a.y) of tho MSB truncates tha WT and 
1 true in res In both plates, lubrication and metamor- 
phism of th« upper plate probably cofocided with 
folding and ntarorphtsa of the CMwulum, and may 
hive overlapped Intrusion of the Big Jin phase. 
Horfever, final wplicemant of the Ingalls postda- 
ted fabrication in tho upper plate and F2 In the 
iower pUle, as tha WT trvncatas ImbrleaU threats 
and F2 axial surfaces. Obductlon of tho Ingalls 


also postdated tool iceman t of tho pre-F2 uHraoaf Ic 
pods within tha Chlwulun. Thus, oceanic lithos- 
phere and the SUgft core show ■ comps* Interaction. 


Evolution of the eastern Coast Mountains, near Ltllooet 
louthwenerr British Count la 


JjK’H. JjDjCt^ GeolegUal Survey of Canada, Vantouver, 


P. VAN OCR MYDEN 

J.f. WiSIARD (both at: Geological Sciences, Uni varsity 
of British Coliurhla, Vancouver, B.C. VST 2B4) 
(Sponsor: K.E. Beckl 


Rocit In the eastern nargln of tht Coni Hountetns, 
southain of L1 1 loatt, are mainly variably deferred 
and reiarorphosid chart, argil lit*, basic volcanlcs, 
minor carbonau and uHraniilcs of the Kiddle Trlasslc 
to (ewer Jurassic Bridge River Comple* (SRC; C.J. 
fuller, 19B1), Lower Cretaceous (Neocomlan) and older 
(?) Cl attics of the Brew Group (SG), and Late Cretace- 
out and I ml ary granule intrusion!. Reconnaissance 


: * rngbuiuiBiiianH 

mapping and prelfnlnary Moloplc dating suggest the 
fellCHing evolution: (1) posi-loarclan H?5 Ha) dis- 


ruption ol BSC, typically producing chaotic ’broken 


forr.it Ion’; 12) post-heocontan His Ha) tight to 
Isoclinal folding of BG fomlng In placai large-scale 
nal-lylag folds with taulhvcst-dlpplnn axial surfaces, 
and (7) congreeni deformation tn BBC; (J) Intrusion 
snd contact •etamorphlin or deferred fiG by granitic 
reels thu nearby yield 60-70 Ka K-Ar agas; (4) east- 
“ 4rd .M UM * °™ rlh, “ s,1r 9 BBC on BG and Intrusions, 


_ m : »■ » r * W w any 141 1 run 

possibly concomitantly wish sub-horlnnUl ductile 
shearing, isoclinal folding and relamarpMun to blotUo 
garnol grada of I over- level BRC. Concordant eylcnUit- 
ad Inlrultens In iha letter yield zircons with 40 Ha 


-A i-i/.a ; ZZ ■ H *^ n Min«ni vyiQnuu* 

■4 •Hfeljo"* •" letter yield zircons with *0 Ha 
U-Fb anl Ib-Pb ages: (5) luxtaposlllan ol all units by 
hlgn-ang t faults that splay northnsterly off the 
north-solilh /raser Fault gone. Flstlpn track data 
FaiTlth, 1982) Indicate Kjor uplift prior to 

Since these recks Mi |b 0 in north of latitude 49° 
on iha west Side of Ihe Treter-Stralght Creek dextril 
fault irsien, tholr evolution ngy bear on that of the 
higher wtueWlc grade rocks In Iha core of the 
Harthim.CiScadeA. 
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Need to order Groundwater Hydraulics (1984), 
0 edited by J. S. Rosensheln and G. D. Bennett. Latest 
° edition in the Water Resources Monograph Series. 


The 17 papers in this state-of-the-art monograph 
cover a broad range of hydrologic problems that are of 
| immediate interest to the theoretician, academician, 
and applied hydrologist. The principal subject areas 
examined are aquifer hydraulics, heat and moisture 
transport, and modeling. 


List price is $18 — 30% discount to all AGU members. 

O Orders under $50 must be prepaid. Call 800-424-2488; o 
or In DC area, 202-462-6903. BHHHBH accepted. 


Belt and Sen Juan (eland terrenes. It My 
have developed aa a pull -apart baa In with in a 
proto-Gutan Charlotte transform tone or aa an 
intromaaslf ferae rc baein, 

palaocurrant and petrographic data indicate 
that during early development of the bealn, It 
wee filled largely with debrla rich In chert 
end subordinate argillaceous and lntermsdlate- 
volcanlc rock fragment! from San Juan Island 
terranea, I ntarmedlata-vc Iconic and low-grade 
netacnorphlo rock fragments froa the North 
Cascades and basic volcanic rock fragments and 
chert Iron the Insular Belt. Ae the basin 
evolved, Input froa tneae eourcee decreased 
and sedimentation Into tne basin was dominated 
by ptutonic dobrin fro™ the Coastal Plutonic 
Belt, with subordinate deposition of plutonic 
and intermediate- to aillclc-volcanlc debris 
from the Insular Kelt. 

Dominance of plutonic over volcanic debris 
derived from the Coastal Plutonic Belt 
suggests deep dissection. Contemporaneous 
volcanic rock fragments are conspicuously 
absent. A magmatic gap occurred In tha 
southern Coastal Plutonic Bolt during Nanalsio 
Basin development and the tectonic setting la 
characterized by a broad zone of right-lateral 
tranacurrant faulting. These data suggest 
that subduct Ion may have greatly slowed or 
ceased slang the continental margin of British 
Columbia during tha Lata Cretaceous. 


that alllifliigh iIil-rc (anils ver,- n-» langrr x^llva at 
the time of Tyor dtp'tlll>«. lliolr rellaf nil] lnllu- 
enrod (ho dlsirlbulli'n n-dln.uni nlMg tho lauthriri 
nargln of the ban In. A miimr amount ol tectonic reta- 
il on »>y hove brcn iccr.muJntud by than early Eocsea 
faults, but at lunot 5('° of rli.rkulxa rotation ant 
hove occurred oft or deposition of tha Tyao Foruxllea, 
Frooant pnleoonRiiai l< data nro Inaulflclanl to dlitln- 
gulah dlflorentlol tectonic roiatlaas on ilthar aids 
of there major faults , 


ROBIN RIDDIW'IWH (Pacific Caosclsncs Contra, F.O. 
Box ROOD, Sidney, B.C. Canada VSL 4B2) 


Thsra In good Clrcuso cant Lai , and sons rtasonobla 
Inferential, evidence char the aubducrlng Juan do 
ruca plato can be divided mco a shallow dipping 
•»10P) uppor section and a stoopar dipping 130-40°! 
lowor oeccloo. This pines* te In comon vlth auiny 
subducted slate uhl. h ahow a.-.ite form of dlacnnclnuous 
gaoaotry aa tbnv descant Into che oancla. 

A nuabar or ORplansttons far ouch geuoatry havo bean 
tdvoncad. The go Tonga Tecs cho lnfluanco oE accretion 
on tha leading odge of cho readying plate to discrete 
•vanta In ibo history af convergence such aa changas 
la oboolucs velocity or the subdue L loo of srelomlc 
t Id goo. Hom of thoos explanations vaeaa co bo 
entirely rodafoccory fer the Juan da Fuco plato. 

This suggest* that It nay ba a continuous dynamic 
procnao lneolvlng a cenblnac Ion of dapth relscad 
phaso changas, convergence rate* and the aga of cho 
aubduectng llchoaphare. 


*OB IN glDDIAQUCH, OAART HCUS and BILL 7A1CI, 
(Pacific Csost lanes Centre, Box 6000, gldney, 
B.C. V6L 412) 


Tho region of transfers Into race Ion bsiuoos tho 
Pacific and America plato* from the Aleutian trench 
to tho Juan da fees Bldgs trip) a Junction ond tho 
ndjaciat offshore areas or tho aorth-oait Pacific 
Oeooo are bocomlng thu aubjoct of Increasing 
goosclsntlflc tntscoot. 

Follaving the sucoeo* of the Juan da fees plots 
•op, vo pHROso to produco n similar sop for this 
region. A oomlotlpt topograph lc/bitbynst tic boas 
map at a acals of li 2 , 000,000 has baan prepared. 

IZdnii in, iu n w inch that Aachoraga la ahown In 
tbe north-uiat and Victnrla Is the aouth-eaat. 

Tho project loo la Usbart Conformal Conic choson 
so that It will overlay tba Juan da fee* Map In 
tba aoutb. r 

Hs lavlta cacnaata, advice and support on all 
aspacta of tha sop sad tha project. 


Tha galasatran 


In British Coiu 


fcSs-SBgHg tfeq I Me Goosclaaca Centra, Earth Pbyaica 
Branch, 7.0. Box 4000, Sidney, B.c. Canada VBL 4B2) 


Mlu .nc. on Bart y Ti r litn UdlaMnr „„ 


(Laboratory of Oootoctonlca , Dapart- 
- fc«W»Uy of Arlxon., yS ct00 
« B 5721 ) (Eponion P. v. Holler) 


gSSBfe <gWtoa»csl Hsssatch Group, 

^ cu Oil kwl Gas CO. Dakl.g Tws,^ .7sill| : 
(ttpmaarr C. Biaigkl 1 


Tbs lata Crstsagaus Nanalaa.Baain racMd ' 
tallage, rlrrourvjad by^ths 
Kgrth CdRUdes. Cotaul PlokSjo Belt, fe a “t r 




Revised St ratigra phy of the Deschutes basin. D rum : 


6ARY A. SMITH 

naXBenrSfcE (Both ai: Dept, of Geology, 0r*90" 
State Univ.. Corvallis, OR 97331) 


Volcanic and eplclastlc material ai the Deschutes Fa- 
(DF) his derived from ancestral High Cascade voIcwoh 
which subsided Into an axial graben about 4.S r.y.b.p. 
and were burled under youngor volcanlcs. A nld Hlocaiw 
bale for the DF was based on fossils and a 16 . 3*3.0 e.y. 
K-Ar date on tho Pol ton basalt member (recilc. fren 
Armstrong at el., 1975)*. A new %r/39*r date of 7.6i 
0.3 m.y. (lo) on the Pclton basalt I* considered ta m 
a mor# accurate age for this I ow-F ■ vapor-dlffireM'* 
atad(7), unit which limcdlately underlies Lat* Hlocww 
fossils. An angular unconformity separates the P*ltt" 
basalt from the underlying rocks, bearing mld-Hlocjn* 
fossils, now asslgnod to the Slmluslas formatlen (S') 
which ovorl ics, and Is Interbcddod with, tho CoTirtli 
River Basalt Group (CRHG). Tho Df volcanic episode 
thus roprosents only tlio period 7. 5-4. 5 n.y.b.p. when 
a large volume of pyroclastic material and lava vi» 


erupted In the contra) Oregon Cascades, In response to 
regional tension that culminated In tho formation of 


the graban. Prcsorvat'on of the Cascades volcanic 
rocord In adjacent non -nu l ine basins Is not complete- 
Deposition of Sf ms a result of aggradation causad »» 
disruption of Columbl.i bis In drainage by the CRM. Df 
aggradation was a rosponse to extraordinary RyniciMi'c 
vo leant sn In a semi-arid cIIrmIC and preservation wis 
assured by ovor lying, largely Inti abas In-derived, w 
flows. The approx. 0 m.y. hiatus In Deschutes tesln 
stratigraphy does not rept esfnl Cascade quiescence. «« 
rather Improper conditions for preservation In tne 
record. 

•(Ref: Isochron/Host, 113, p. 5-10) 


raremj. juma (csophyoie* B*pt.. ita«fe*d 0Blt " 

Btialord, CA 9430 J) ■ 

RICHARD B, nrt (Bcrippo InotltUlloS of Ociinagripnji 
La Jolla, California 92093) 
taifW E. VIIHIHJAA (»*pt. of 0«Dlo«lcsl 
lrown DtlvarxUy, Trovidoaco, Rkod* l*l*o<l o » 


Us preiaac a rovliod sod*) of L*al**lc t*»l«1»» 
tho Juau 4s fee* ridge by propitotluc *1111*9' 
now modal hs* this* different f***”’*. r ®_ 
polo*, ore* ting tha Lisa IntorvaU 17.0-B.J 


I, 5-3.0 m.y., asd 5,0 m.y. lo the P E ,,,B *' i-.l* 
rototloB polo shifts at 8.3 and 5,9 ,, f' L 


roLsiiDB POLO nmi sc _.|| C | 

clatksi** ihlftx In tlio dlraellon of rslativa 
of 10* to 13*. At *«ch of tho** *hift*. 
of propagation raorganUaa, *nd tho n«w *»H 
by propagation •*• at an orlasiasia* * l 
or tho go a* 1 to Ibo o*w dlrocllon of sollas *• . 

oriontailon of th* pre-existing rld|*s> 
containing a total o( *av«n prop»|*tlca aaq 
(how* axcaltant sgrsamsnt with th* 
exoapt In xratr ooupl loicad by th* ■■porel* * r ^ 
and Gordo plots*. Th* *|rs*m*nt h*tw*tn ([ 

data M*c tha Explore* plat* b***k* down *er P '. 1(| 
an age or shout 5 m.y., Indlcatini tbit th* 7 
wih of the rotation polo ohlfe «t th*t “J**, B |, 
separation of tho Explorer plate 
Fuc* plat*. 


y l— «raph stations are being opsrered 
ferS S l!* 1 ’ rt ? - * ag.nclool tho 

ff Sl“ “ ‘ h 5 P,Cl,te ®*° ,c lenc* Contra 

^ P “ r '" nl nf Gaophpale. ond Aottonon. 
at the Opiyarotiy of British Coloobl* (U.g.C.) and tbs 

S, K,dr0 * niJ ,#wee Authority (B.C.H.). 
There Include chest Internal Iona I standard six ' 

SMpsr.ssasr.SE, 

of th. pravlnca. th.y u*. dlEUal vi \l 


Poteraagnatlc ovldaiico fo p )*•* ««Hrl°ckwl** f* 
of notthorn Ella—uro lal and - puMiklo k ,y — 
tut Ion of cho Raioa Btrnlt piablre 


P. J. WYHNE. E. IRVING (Pacl lie 0*u*cl*nc* Canir*. 


Box MOD, Sldnoy, B.C., VBL * 12 ) 

K. OSADETE (lost [Cut* ol Bedlramiry «"« gjt 2 A» 

Gao logy, 3303 - 33 St. R.H., CilS»ON A1M V 


Tho early Permian Zreyoo Fnrnoilon l ba ■ ,, J 
boon sampled at 1 ? alls* 188 spceJeonsJ (ros i( gp. 
locsUtlas In tho Van Rnyon Ald|* and Hare r 
Th* local It la* are sppsrsntly (res tba n° ** 

■hast lo ths tons of Early Tort lory docol««*>* ^ 
(Eurakan Orogeny) , Da re l lad *1 tor Bating rre» 
tht real damagae fixation ravool msll-grawpn , 

mognat test Ions with St declination* , nl tioa* 

Incllnotloo* (rovaraod polarity). Th* »" , 

■i.i j . -j™, with Ih* I** 1 ' 


yield s pslaolatltudi concordant with th* .^.le*. . 
Permian g*om*gaatlc (laid (or ernreoie . ., 1*0 «f 
Tho doelloatlon* lndlcsts s 3 b* alnUtrak M m 


th* beds. Thu rotation In In eh« torrent JJ'JfLn 
related to ths opining ol Baffin Boy, J* ” 
EllSMart Island Is assuMd flxsd (•>•»*• ” |t}l 
qorthsen Qrssnland (l.s. no motion on nor v j|l 
ths opening of Baffin Boy ond the Lnhreau ftV *d 
account for only about ons-thlrd of the 0* . MuT ci4 


sS^sSSSSSS- 

SSSrSs.'SSSa. 

*“ult n*.» fcx.bu ' TtaLSJf m^ ^ ° ff th * - 1 " 

hurg, trtodo feolt, oouch of Aoxt- 

ffEiaa sai rr2SS~- 

»«•« IMG DlHtereS ISIS IT,'?" 1 '* i- . 

Fre« 4 leg CtoyooYlUv Fr.lt , •«*-*« , n 

rlgki-i.i.ni . mini-* of » k> , 


rotation. Host of tha rotation as*** ^* T *vh* 

by acraln within aartharn EIla*a*r* *•!■■■* ■ ldaa or 

rn.rn.ml U *.. k .m..s«4 KV 11188 f - . 


rotmtioa could hava b®«n by " tQ t |fL 

■ore slnlntrnl tranacurrent faulli (M ld 

recently dsncrlbod by Mapr and do Vrl** 1 . ulioi 
toflect dalormstloo wtthlo northern SI1 “*7,lI L n*d 
which could togstbor wJth th* as 
crustal shot tan Ing In tha Eurskon foldbs < 
for (ha means latency b*tw»*n th* op, "J^ aot ul 


Be* end the ab*soca of ovldsncs for *ubo l ° 
Ciosore sad *hs*r along Hors* Btrolt. 


Ed voinciti— and Nation Pol are in aisR l W 1811 


c. aavAs _ ; of 

R. CROSSON (both »1 Gsophyolos Prog.. 

Nash . , Sant Ms, FA 981951 i • 


Sixty lour wall rnoor<W4 ■ 

•wlfhfn 1500 b* of tha HaohWlo" *ii 

nnhrork ara ansireod to dotonil' w 5t* M ' i 
•tot fen delays In varloun |obfagfete“ . 

Apparent vslocl tlaa Bdrosa th» *ufc"«»w^* c/tetel ‘ 
to distinguish upper mantle *rr1v*l» rouflh |y 
: arrival*. Th, crouovw d »t*r« i'L j 
,km. Tka tin* tars Mthod If *h« n **•*.. " . 

:.v i 


April 24, 1984 HjOS 


tha upper mantle voloclty or the region and tho 
ralaMve itatlon dslayi due to tho varisblllfv of 
o-uatol ifructurs In the region, (fcaperlgon of 
prsl (Binary reiultn tor the saltern va. the wsstern 
lids ol the Cascade Range Indicate* a marked change 
fn velocity Iron 8.3 km/see silt of the Cascade* lo 
7.8 kn/rec vest of the Cneadsn. Thu result !■ 
eon* latent with previous itudls* but roprosents a 
ear* ilgnlf leant resul f bacaui* of the substan- 
tial Ip Increared OB* 0 due to both mor, station] 
and a larger niwbnr ol event*. Analysis of oilnu- 
th*l *1 1 set i snd verintlam > I thin subraglans Is 
talng carried out In ordar to make ccmpnrlnona with 
prwlouslp fuggasted itructura eodaln and to 
laprov, our knouledge of tho deap crust end uppor 
mantis structure. J& 


Geophysical Year 

A date hi the end of an entry indicates the issue 
or Eos in which a full meeting annuunccnieiii was 
run. 

A lisi or abbreviations used in ihe Geophysical Year 
calendar appears ai ihe end of the calendar. 


Future AGU Meetings: 

Fall Meetings 

Dec. i-7, 1984, San Francisco 
(Ain tracts due mid-September 1984) 

Dec. 9-18, 1985, San Francisco 
(Abstracts due mid-September 1981) 

Spring Meetings 
May 14-17, 1984, Cinciimaii 
May 27-31, 1985, Rallimorc 
(Abstracts due mrh March 1981) 

Chapman Conferences 

The Magneiospheric Polar Cap 
August 8-9, 1984, Fairbanks 
(Abstracts due Mas I. 1984 ) 

Vertical Crusul Motion: 

Measurement and Modeling 

Ociobcr 22-20. 1984, Harpers Kerry, IV. Vu. 

(Abstracts due August I, 1984 ) 


1984 

©April 24-26 Founh Annual From Range 
Branch Hydrology Days, Fort Collins, Colu. 
(H. J. Morel-Scyioux, Dept, nf Civil Engineer- 
ing, Colorado Stale Univ., Fort Collins, Cc) 
80523; tel. 303-491-5448 or 8549.) (Nov. 22. 
1983.) 

April 24-27 Pacific Conference on Marine 
Technology (PACON 84), Honolulu, Hawaii. 
Sponsors/ Marine Technology Society, AGU. 
(PACON 84, Center fur Engineering Re- 
search, Univ. or Hawaii mi Miinoa, Honolulu, 
HI 90822, tel.: 808-948-7338 or 7449.) (Aug. 
16, 1983.) 

April 20-27 Sixth Annual Texas A&M Geiuly- 
namici Research Program .Syiii|K>tiiiiii on Col- 
Inlon Teclonicni Deibrmafion of Conlfncntal 
Lithosphere, College Siaii.m, Tux. Sponturs. 
Inicr-Uniun Coinmisinn on ihu l.ilhnsphcre, 
NASA, anil ihe Conmiisiion on Mai inc Geo- 
phvna of 1APSO. (Texan A&M Ccodynamics 
Office. College Siauon, TX 77843-31 1 »: id 
409-845-8477.) 

April 29-May 4 Penrose Ccmlei eiuc on Pn»- 
cesiti and Products of Mullisiage Melting and 
Metasomatism In Ihe Mantle, Cwikl Canyon 
R^nch, An?. SiKinsors, G5A and USGS. (J. F.. 
Pike. USGS. 3-b Micldlcficld Rrl.. MS 75, 

Menlo Park, CA 94U25.1 (Oci. 25, 1983.) 

April 30-M a y 3 International Assoc ini ion fur 
Lakes Research Annual Conference. Si. 
Catherines, Ontario, Canada. (1. Tcresmac. 
Oepi. Geological Science. Brock Univ., Si. 
Cadwrinei. Ontario L2S 3AI, Canada; id.: 
411^88.5350.) 

Aprd 30-May 3 30ih Annual 1 crimicul Mccl- 
“}8- Environments Integration Technology 
loaay for a Quality Tomorrow, Orlando, TLi. 
aponior. Institute of F.nvinjumcutiil Sciences. 
Unnnuie for Envlromncnlnl Sciences, 940 E. 
rxcmhwcsi Hwy., Mihuii Prospect, II. 00050; 
id: 3 12-255- 1 501.) 1 

May 4 Pcnrusc Cunfcicncc on Smic- 
turai Styles nnd Dcrormaiional Fabrics uf Ac- 
crelloiury Complexes, Eureka/Ai cata, Calif. 
5P°n«or, GSA. (western Experience. 2450 
Central Avc., Suite P-2. Boulder, CO 803113; 
tel. 303-149.3352.) 

ky-June 12ll» Imcmailimal (kmgress on Inrl* 
Rrn? lo** Dnt ' na 8°» Fo« Collhu. Ciolr). 
n-jL- MttFR. Chaunkyapuri, New 
Dclh' uoo^, r n «|ia.) B 
JX Third Symposium on Arctic Air 
i-nunlsby, Downsvicw, Ontario, Canada. (L 
ione J. n ^.^, lmos P* ,eric Environment Service, 
Jt* P u ^ c r* n St„ Downsvicw, Ontario M3H 
4 n »!»• id.: 416-667-4785; or K. A. 

Mntu ’ r r JJr Ua , lc School of Oceaiiograplty, 
Hland, Narragansctl, Rl 
1983 T 97, ,cl " 40 1 -^02-G2£Tl.j (Aug. 23, 

.Geologleal Assoc, of Canada and 
*i ?ffo ioglwTAnoc. of Canada loini Annual 
i L l”n r, 8> London, Ontario, Canada. (N. D. 
Dm, • C| P®Pt Geology. Univ. of Western 
SSMxJ i2??L London| Ontario NdA 5B7, Canada.) 

^ Cu Sp r| ng Meeting, Cincinnati, 
W AGU, 2000 Florida Avc., 

""h»fl8ton, DC 20009.J 

U. 5. SPOT Symposium, Scous- 
^•Alz. Sponsor, SPOT IMAGE Corpora- 
dow' i ? in 8 er i SPOT IMAGE Comora- 
NW * Suite 307, Wash- 


2°0^'iTl:‘ 2^-2^l^:) (^ril 

international Symposium on Deep 
Cnuf^rL 011 a " d Sarnpling oLthe Continental 
(Barrv^MlS 1 jWlHng,Tarrytown, N. V. 
Genb? : i iw 1 ' Lamom-Doherty 

^tegual Observatorv. Palisades. NY 10964: 


Gmni,tj . uirPclor l Lamoni-Uoncrty 

Observatory, Palisades, NY 10964; 

3 H-3 59-2900.) 

huIiiT— ^ Intemaliona! Groundwater Sym-' 
and f? ‘J 11 9 rou ndwater Resources Utilization 
Canite n c™ inanl Hydrogeology, Monireal, 
ter nrTil s P° nio ^, i Canaaian National Chap- . 
Reolmrf.. 0 In terTiailonal Association of Hydro* 
^iin? 5 /* a ?, d J* 1 ® Canadian Water Well Aho-'. 
oJW*; Kohut, Chairman, International 
tevof h fv!!^ r Sj™P°aiuni Monireal *84, MiniB- 

; 

S^bKssaffi- & • 

Coiumhi , r ,Pfc GwkJgy, BamardXloltcgei : 


Exposition on Aquifer Restoration and 
(.ruimdwaicr Monitoring, Columbus, Ohio. 
5ESSJV ^“™ al . W “terWell AssociHtlan. 

(N tt \\ A. j 00 W . \\ ilsun liridgc Rd.. Wor- 
tel: 6I44MC-9355.) 

J . W .? r ^ op ,J| * Prec, pl*»*lon En- 
hancement, 1 ark Ciiy. Ulah. Sponsors, Na- 
tonal Science Fuundaiion and Amcrkan Mc- 
leoTologtcal Society. (R.jscoc Braham. Dept, of 
Geophysical Sciences, Univ. of Chicago. Cln- 
., ca *P; ll-OObSi; tel. 312-9fi2-8l23/8l24.) 

on the History of Soil 
and Water Conservation, Columbia. Mo. 
Sponsors, Missouri Cultural Heritage Center 
ai the Imv. of Missouri, ihe Agricultural His- 
fory Sauety, and che -Soil Coaservation Service 
of the U.S. Dept, nf Agriculture. (Susan 
Rader, Dem of History. Univ. of Missouri, 

Co umhia /h 10 65211. tel.: 314-882-2481 or 
3l4-442-lfb8; or Douglas Helms, Historian. 
Sou Cuuienauon Sen ice. P O. Box 2890. 
Washington. DC 20013. id.: 202-382-0042.) 
May 28-lune 2 I2(h /nternaiionnl Congress on 
Irrigation and Drainage, Fori Collins. Colo. 
Sponsors, U S. Committee on Irrigation, 
Drainage, and Flood Control (UCIDFCL 
AGU. (tJCIDFC, P.O. Box 15326. Denver, 

CO 802 1 5.) 

May 29-3 1 Urban Water *84— A Time For Re- 
newal, Baltimore, Md. Sponsor, American So- 
ciety of Civil Engineers Wafer Resources Plan- 

a and Management Division. (Harold Day. 

:ge of Environmental Science, Univ. of 
Wisconsin ai Green Bay. Green Bay, W1 
54301; let 414-405-2250.) 

May 29-June I Joint Meeting of the 1 1 ih Annu- 
al Meeting af (he Canadian Geophysical 
Union ana ihe 18th Annual Congress of ihe 
Canadian Meteorological and Oceanographic 
Society, Halifax, Nova Scotia, Canada. (S. D. 
Smith or H. R. Jackson, Bedford Institute of 
Oceanography, T O. Box 1006. Dartmouth, 
Nova Scotia, Canada B2Y 4A2.) (Aug. 30, 
1983.) 

June 4-6 International Conference on Inverse 
Problems of Acoustic and Elastic Waves, Ith- 
aca. N. V. Sponsor. Cornell University. (Yih- 
Hsing Pao, Department of Theoretical and 
Applied Mechanics, Cornell University. Itha- 
ca. NY 14853; Id.: 607-256-2345.) lime 4- 
7 Symposium on Climate and Pateocllmale 


of Likes, Rivera, and Cinders, Igls, Austria. 
Sponsor, I filer iiarional Commission on Cli- 
mate. 1AMAP. (M. Kuhn, Instimt fur Mcicnr- 
ologic mid Gcophysik, Schocpfstrasse 41, A- 
G02D Innsbruck. Austria.) tOct. 25, 1983.) 

June 4-8 IWRA Seminar on River 8aiin 
Strategy, Linkaping. Sweden. (l T . Lohm. Wa- 
ter Theme, LinkOpmg Univ., S-58183, LinkO- 


ping, Sweden.) fOci. 18, 1983.) 

June 4-8 Seventh International Conference on 
Atmospheric Electricity, Albany. N. Y. Spon- 
sors. IAMAP International Commission on 
Atmospheric Electricity, AMS, and AGU. <R. 

E. Orville, Atmospheric Electricity Confer- 
ence, E.S. 214. 1400 Washington Avc., SUNY, 
Albany. NY 12222: tel.: 5lft-437-3'.'87.) lluly 
26. | $83.) 

June 4-8 Third International Conference on 
Urban Storm Drainage, Gbichorg, Sweden. 
Sponsors. lAHRaiul InlcriLiliunal Associa- 
tion on Water Pullution Research. (P. Malmq- 
vist. c/u Depl. of Hydraulics, Clulmers Univ. 
uf 1 eclniulogv. S-112 96 loTldxirg, Sweden.) 

June li-y Seronij American I inference on Ice 
Nucleailng Bacteria, Flagsialf. Ariz. (Ralph 
M. Bilby Rc-se.iuh Cemci, Dux 6013, North- 
ern Ari/oiiri Univ., l-lagslalf. AZ 8601 1 ) INuv. 
15. 1983.) 

June 10-15 65th Animal Mcciing of the 
American Association for the Advancement 
of Science (Pacific Divlaion), San I r.tuu-.ui, 
Crilif (|ohn II. Vann. Ucpi. ul Geography. 
California Sialc Univ.. Hayward. CA 94542; 
id.: 4 15-881-3193.) (Jan. 81. 1984.) 

June 11-12 Finh European Conference on 
Environmental Pollution, Amsterdam, The 
Netherlands. (V. M. Bhainagcr, Bux 1779. 
CormraH, Gnwrio K6H 5V7, Canada.) 

June 11-13 Syniposiuni on Critical Assessment 
of Forecasting in Western Water Resource 
Management, Seattle. Wash. Sponsors. AWRA 
and AGU. (G. R. Minton, Presidcni. Rcsouicc 
Planning Assoc., 1 13 Lynn Si., Seattle. WA 
98109; id.: 206-282- 1681.) (June 28. 1983.) 

June 1 7-23 Second Internaiional Tsunami 
Conference, Lis Vegas, Ncv. (Tsunami Socie- 
ty. Box 8523, Honolulu, H I 968 1 5.) 

June 18-22 Fifth International Conference on 
Finite Elements in Water Resources, Burling- 
ton, Vl. Sponsors, Univ. of Vermont, AGU. 

(J. P. Laiblc, Dept, of Civil Engineering and 
Mechanical Engineering, Univ. of Vermont, 
Burlington, VT 05405; tel: 802-656-3800.) 

June 19-21 Third International Conference 
on Marine Simulation. Rotterdam, The Neth- 
erlands. Sponsor, Marillme Research Institute 
Netherlands. (.Secretariat MARSIM 84, do 
MnritJme Research Institute Netherlands, P.O. 
Box 1555, 3000 BN Rotterdam. The Nether- 


lands.) 
June 23-Si 


Penrose Conference on Melanges 
alachUn Orogen, Newfoundland, 


of the Appalachian Orogen, Newfoundland, 
Canada. Sponsor, GSA. (Brenna E. Lorenz, 
Dept, of urth Sciences, Memorial Univ. of 
Newfoundland, St. Johns, Newfoundland 
A1B 3X5 Canada.) XJune 28, 1983.) 

June 24 International Conference on Geo* 
membranes, Denver. Colo. (A. I- Johnson, 
Woodward-CI yde Consultants, 7600 E. Or- 
chard Rd., Englewood, CO 80111; tel.: 303* 
094-2770.) 

lune 24 Internaiional Symposium on lmper- 
m cable Barriers for Soil and Rock, Denver, 
Colo. (A. 1. Johnson, Woorlward-Clj-dc Con- 
sultants. 7000 E. Orchard Rd.. Englewood, 

CO 891 1 1; tel- 303-694-2770.) 
lune 24-30 J4lli International Conference on 

MatbematM GeonhyslM,Uw, Norway. (L. 

Tronrud. NTNFWORSAR, P-O. Box.61. N- 
2007 Rieller, Norway; telex: 18147 kcin.) 
lune 25-27 Rock Mechanics in Protection and 
J Productivity, 25th U.S. Symposium on Ro<k 
Mechanics, Evanston. 111. SpoiiaOftACU. 
(Charles H. Dowdmg, Dept, of Civil Engineer- 
ing,. Northwestern Univ., Evanston. IL 00201 , 

leP: 312-492-7270.) (Sept. IB. I983.J 
lune 25-july 7 ICSU Committee on Smcb Re- 
J search 25lh Meeting. 

C. Hnt. Space Science Board. ]H-828i Na- 
tional Ara^my of Sricncm, Sit 1 Consiituilon 
Ave.. N.W.. Washington. DCWU.) ntL|rrv> 
lune 25-Iuly 7 Symposium ori Space Observa- 
J dons for Cllmsle Slddlei, Graz, Austria- 


NCSCBoulder; CO 80307.) (luhr.lB. IBM-) 
June 26^-28 Sy mpoidinn of the^h^menK 
. of the InterUartonal Mngne torn n e nc Study, 
Graz, Austria- SpchuorilGSU Srientific Com- , 

: mitiee on Solar-TerrcjfriaJ Physic. ([. G. Roe- , 
. derer, Geophyalcal Jnsiitule, Umy. oT Alaika, . 

Falrhaiyks, AK 997ul.) . 

Itine 26-28 1984 Iniematiunri Cp dfeience .on 
' .Llahtniog and Static ElertricRy. Oj lartdo, 

. - ^. Sponsors, NQA A, IEEE, SAEtAW Com- 
mlitee, arid ,everal ^tarfmd air • 

transportation aieiideiin die lUJ, : 

• (1. J.Tisher, Conference Chaifrpan. U^. Na 

. . ' SSrAir SyMsms 

Aritngton. VA 222I5i.tel.: *02^92-7822, or. . 


G. Otiam, Eurnpean Cuordinaior, Rural Air- 
craft Lsiahlishmciil, Farnbnrough, Hauls, 

GUI-1 5TD UK; lei.: 0252-2-1461. exl. 2638.) 
(Sent. fi. 1983) 

June 2**i — 28 Intcriiaiiunal .Symposium on Deep 
Structure of ihe Conllnental Crust! Results 
from Rclleciiun Senmnlugr, lihaca. N.Y. 
Spnnsurs, Cornell Lhiiversiiv Insiiiuie for ihe 
Simly ».r the Uumincnts. AGU. GSA, IASPE1. 
Imeniriiional Liiliosplicrc Program, SEG. 
(Miiawia Bararangi, Oinferencc Coord inaior, 
Dept, of Geological .Sciences. Cumell Univ., 
lihaca, NY 14853; id.: 607-256-041 1 or lelex: 
937478.) 

July 2-3 Symposium on ihe Physics of l he 
Magnetosphere-Ionosphere Connection, 

Graz. Austria. Sponsor, Cuinmiuec on Spare 
Research of ICSU. (E. R. Schmerliiis, F.t-8, 
NASA Hcadnnariers, Washington, DC 
20546.) (1>«. 6. 1983.) 

July 5-G Second Symposium on Plasma Dou- 
ble Layers and Related Topics, Innsbruck, 
Austria. (R. Schriilwicscr, (nit. for Theoreti- 
cal Physics, Univ. of Innsbruck, Sillgassc 8, A- 
6020 Innsbruck, Austria.) 

July 9-13 International Symposium on Space 
Techniques for Geodynamlcs, Sopron. Hun- 
gary. Sponsors, Hungarian Academy of Sci- 
ences and lAGIGOSrARJoini Commission on 
the Internaiional Coordination of Space 
Techniques (or Geodesy and Geudynaniics. 
(Ch. Rcigbcr, Deutsches GeodflUschcs Fors- 
chungsinsiiiut. Abi. I. Marsiallplatz 8, D-HOOO 
Munich 22. FRG.) 

Juk 9-13 Longitude Zero, Greenwich, UK. 
Sponsors, International l^nion for ihe History 
and Philosophy of Science and ihe Interna- 
tional Astronomical Union. (Conference Offi- 
cer, "Longitude 7.cro" Symposium, National 
Maritime Museum. Greenwich, London SEO 
9NF. UK.) (Nov. 15. 1963.) 

July 10-14 The Case for Mars IL Boulder, 
Colo. Sponsor, Mars Institute of the Planetary 
Society. (Helen Hart, 1-ahorniory for Atmo- 
spheric and Space Phvsics, Univ. of Colorado, 
Boulder, CO R03D9; icl.: 303-192-8R22; Carol 
Stoker or Tom Meyer, (^se for Mars, P.O. 

Box 4877, Boulder, CO X03(u5; lei.: 303-194- 
8144.) (Dec. 20. 1983.) 

July 1 8-2ll Seismic Deconvolution Worluliop, 
Vail. Colo. S|K>nsor, SEG. (Sven Trcild, 

Amoco Prodiiciion Co.. Rcse.ircli Center. P.O. 
Box 391. Tutu. OK 741(12.) (Feb. 7, 1984.) 

July 19-25 Symposium uti Wave Breaking, 
Turbulent Mixing, and Radio Probing of the 
Ocean Surface, Sendai. Japan. (C). M. Phillips, 
Dept, or Emit and Fiduciary Sciences, Johns 
Hopkins Univ.. Baltimore, MD 212)8: id.: 
301-33R-7036.1 

July- 21-28 Eighih World Conference on 
Earthquake Engineering, San Francisco, Calif. 
Sponsor, Earthquake Engineering Research 
Insimuc (EERI), AGU. (J. Penzicn. Chair- 
8WCEE. EERI, 2620 Telcgiauli Avc.. Bcrie- 
ley. CA 91701.) 

July 23-25 Suminci Computer Simulation 
Conference, Itmion, Mass. Sponsor, Socieiv 
fur Cniiiputer Simtil.ii ion. (\V. D. Wade, 1 984 
SCSC Program l. hair man, Wade Engineering 
P.C.. P.O. Box 849. HumingKin, NY 117-13; 
icl.: M 6-27 1-6073.) 

July 23-26 I lih liucrnaiiunal Symposiiifii on 
Urban Hvdralogy. Hulrauliu, and Scdimcm 
Conirol. Letingion, Kv. S|xjnvjr. Univ. of 
Kentucky, if. H.iden. L'nordinaKir, Office uf 
Cmiiinuing F.dvic.iiimi/EiigineeriiiB. 223 
Traiuuuiianon Research Blile . Univ. <»f Ken- 
tucks. Lcxininnn. KY 4(i5iKi-uH-»3: id.: 608- 
257-3972.1 (Nov. 15. 1983.) 

July 24-26 Water Righu Specially Confer- 
ence. Flagstaff, Ariz. Sponsors, Ground Water 

l r.imii'iiii-i .mil 1 . i 1-. f ■>inlidlU-L- ■>( 

■ lie ASC.t 1 1 rival inn and Drama gi- Disisnm. 
(Kenneth G. Renard. Souihwcsi Waienlieil 
Research Center. 2060 E. Allen Rd., Tucson. 
AZ 85719; lei.: 692-629-6381.) 

July 26-27 A Joint Workshop of the Commit- 
icc on Climaiic Changes and the Ocean und 
ihe Joim Scicmific Lknnmittce for World Cli- 
maie Reaeareh Panel. Sendai. Japan. ^O. M. 
Phillips. Dept. Linh and Planetary Sciences. 
Johns Hopkins Univ.. Baltimore, MD 21218; 
•el.: 301-338-71)36.) 

July 30-Auguii 2 Seminar on Water Manage- 
ment Practice, Zaria, Nigeria. Sponsors, In- 
lernaiionnl Association lor Hydraulic Re- 
search and UNESCO. (Gunnar Lindh, Dept, 
ol Water Resources Engineering, Lund Insti- 
tute of Technology, Fack 723, S-220 07 Lund, 
Sweden.) (Dec. 6. 1983.) 

July 30-Auguit 3 Eurogeophysics Assembly, 
Louvain-la-Ncuvc, Belgium, sponsor, Europe- 
an Geophysical Society. (G. M. Brown. Dept, 
of Physics. Univ. College of Wales, Abervsi- 
wyth, Wales, UK.) (Dee. 20, 19BS.) 

July 31-Aug. 2 Fourth International Sympo- 
sium on Stochastic Hydraulics, Univ, or Illi- 
nois, Urbana-Champaign. Sponsors, IAHR 
and AGU. (Ben C. Yen, Wilson H. Tang, or 
Glenn E. Sunil, Dept, of Civil Eng., Univ. of 
Illinois, 208 N. RomineSi., Urbana, IL 
61801 ; tel.: 217-333-0687 or 333-0536.) (Nov. 
8. 1983.) 

julr 9 1 -August 3 Workshop on Fission Track 
Dating, Tror, N. Y. Sponsors, General Elec- 
tric RkD Lab., SUNY aL Albany, and Rensse- 
laer Polytechnic Iruiilufe. (Donald S. Miller, 
Depl or Geology, Rensselaer Polytechnic Insti- 
tute, Troy, N Y 1 2 1 8 1.) 


uonal urnimLLiee Tor Geology, lUUb. (Urga- 
nlzing Committee of the 27ih IGC. Institute 
or the liihoiphcre. 22. Staromoneiny, Mos- 
cow. 109180b USS1L) 

Aug. 6-9 ’ Chapman Conference on ihe Manx 


Aug. u-9 ' Chapman Gonierencc on ihe Magne- 
tospheric Polar Cap, Fairbanks, Alaska. { l*ohtr 

' Cap Meeting, AGU, 2000 Florida Ave., N.W.. 
Washington, DC 20009,1 (Ian. 24, 1984.) 

Aug. 12— to SOth Annual AWRA Conference 
and Symposium, Washington, D. C. (Arlene , 
Dleiz, U.S. Army Corps of Engineers, Insti- 
tute for Water Resources, Casey Bldg., Fort 
Bclvoir. VA 22060; tel.: 703-355-23®.) (Aug. 
10. 1983.) 

Atigi 13-17 I Silt International Laser Radar 
Conference, Aix-eh-Pr6vence. France. Spon- 
' son. IAMAP and AMS. (G. Megie or I. T*. 
Granicr. Service D' Agronomic du CNRS. 12ih 
Iniemauonal Laser Radpr Conference, BP 3,' 
91370-Vcrriires le Bulssoh, France.) (Nov. 8J. 

. , 1983.) ; 

Aug. 14-r 1 7 ' .Specially Conference on Water for 
Resource Developmentt Coeur. d'Alene, Ida- 


S l, 31D.H. 47UI 51. New rora, INI IUUI/- 
; lel.: 2 12-705-7,494.) 

Aug. 21-29 1 International RsdUllon Synipo-' 
sfutn *84 (IRS), Perugia, Italy. Sponsor, lA- , 
MAP Radiallon Cqminisiion. (Giorgio Fkjcco, 

' ' Chairman, .IRS ^84, Dipanjmenlo di Flsira. . • 
Chta UnivcniiaHa. 00185 Rome. lialy; telex: . 


1NFNRO 613255.) ' , 

Aug. 22f26 Held Conference on Open System 
. Behavior |h Magmatic Evoldtlonf PeirologL 
ial, Geocnf micd. and peophysjeal Cop- . 
siraints, Taos, N. Mcx. Sponsor. ‘Inslllule Tor 
the Slqdy Of Earth andiMan. (Mlfce Dungan, 
Depl. of Geological Sciences, Smilhern Melh- 


orifsi University. Dallas, TX 75275; icl.: 2H- 
692-2750.) (fan. 17. 1984.) 

Aug. 26-29 Geothermal Resources Council 
1984 Annual Mcciing, Reno, Ncv. (Geother- 
mal Resources Council. P.O. Box 1 350, Davis, 
CA 95617; lei.: y]6-75B-2360.) (Feb. 7, 1984.) 
Aug. 26-3 1 Seventh Australian Geological 
Convention, Sydney, Australia. Sponsor, Geo- 
logical Socieiv of Australia. (Secretary 7 AGC, 
P.O. Box 383, Nor ill Rvtie, NSW, Australia 
2113.) (Nov. 29. 1983.)' 

Aug. 27—3 1 Seventh IAHR Symposium on 
Ice, Hamburg. Germany. (]. Schwarz, Ice En- 
gineering Div., Ham bur nisei ic Schiffbau-Vcr- 
nichanstah GmbH., P.O. Bux 600 929, 2000 
Hamburg, FRG.) (Nov. 22, 1983.) 

Aim. 27-Sepi. 6 General Assembly of URS1 ( 
Florence, Italy. (Vila Cappcllini, I ROE. Via 
Panda Uchl 6-1. 50127 Firenye, T|;ilv-J (Dec. 27, 
1983.) 

Sept. 3-7 Quadrennial Ozone Symposium, 
Halkirliki, Greece. Sponsors, IAMAP Inter na- 
uonal Ozone Commissinn (IOC), Commission 
of the European Com muni lies, the Academy 
of Athens, and WMO. (Christos S. Zerofos, 
Chairman, Local Organizing Com miller, 

Physics Dept., Campus Box 149, Univ. of 
Thessaloniki, Thessaloniki, Greece. Send copy 
of infurmaiion roqucsL to C. D. Waishaiv. Sec- 
retary, IOC, Clarendon Laboratory, Oxfnnl 
Univ., Parks Rd.. Oxford, OXI BPU, UK.) 

Sept. 10— 1 2 Oceans 84 Conference and Exhi- 
bition, Washington, D. C. Sponsors, Marine 
Technology Society. AGU, and Institute of 
Electrical and Electronics Engineers 'Oceanic 
Engineering Society. (Oceans 84 Technical 
Program Committee, 173(1 M St. N.W., Suite 
412, Washington . DC 20036.) (Nov. 29, 1983.) 
Sept. 10-14 International Symposium on Hy- 
dromechanics! Balances of Fresh Water Sys- 
tems, Stockholm/Uppsaln, Sweden. Sponsors, 
Swedish Natural Science Research Council. 
UNESCO, and IAH5. (M. Falkcnniark. Exec. 
Sec. NFRS, Gemini, fnr Hydrology. Bnx G7I I. 
S-l 1385 .Stockholm. Sweden.) 

Scpi. 12—14 Seminar on Degrailalion, Reten- 
tion, and Dispersion cif Pollutants in Ground- 
water. Copenhagen. Denmark. Sponsor, In- 
ternational Assnciaiion on Water Pollution Re- 
search and Gimtrnl. (F.rik Arvin, Dept, uf 
Environmental Engineering, Building I L5<', 
I'echnic.il Univ. ul l)cntnark. DK-2H00 
I.yngby. DennLirk ) (Dec. 13. 1983.) 

Sepi. 211-21 1 uler national Symposium on En- 
vironmental Pollution. Silc To Be An- 
nounced. <Y. M. Uliatnager. Bnx 1779, Corn- 
wall. Ontario Klil I 5V7, t jnada.) 

Sept. 24-25 Seminar: Enhanced Dialogical 
Removal of Phosphorus From Wastewater. 
Paris, France. Sponsoi, Inierreuional Associa- 
tion on Water Pulliilinn Kcseaich and Con- 
trol. (Miclicl Flnrvnta, Plmspliurus Seminar, 
Anjou -Rcchcrche. 52. Rue d'Anjou. 75384 
Paris (iedex IW, France; "I cl.: 266-91-59; lel- 
ex: Gencaiix 289 332 F.) (Sept. 0. 1983.) 

Sept. 24-26 International Wilier Well Exposi- 
tion, Lxi Vegas, Ncv. Suinvir, Naiitmal Wa- 
ter Well Association. (National Water Well As- 
inriaiinu. 500 W. Wilson Biitlge Rd.. Wur- 
ihiugion, 0(1 1:1985; tel.: 6 1 4-816-9355.) 

Sept. 2-1-28 S LEADS (Salt lakci, Esaporiies. 
AcnLinn Deposits) Workshop on Cenozolc Salt 
Lukes and Arid Zone Hydrology, Geochemis- 
try. .Hit.itigra|riiy. and I'.ilcu-cntironnirnu. 
Mathotin/. New Sot /fit Bales. Ami rah, t. S/n m- 
sui. the Ausirali.in \auonal l. nivereiiy t(. M. 
Bowler. Dept, uf BiiiuengraLiliv and Giviiiior- 
pliiilotei . Rc5can.li Sthonl /jI P, nil ti Snidics. 
Ausii-alian National L'nncrsity. Git* Box I, 
Canberra 200 1 , Australia.) (\(;n clt 27, 1984.) 
Sept. 26-28 Seventh National Groundwater 
Quality symposium. I.u Vegas. Nes Spon- 
sor. National Waic-i Well Asiouatiuii. 

(NWWA. 5< IH W. Wilson Bridge Rrl.. Wor- 
thington. OH 43085; lei.: 614-846-9355.) 

Oct. 1-5 lmernuticMial Symposium on Recent 
lnvesiigations in the Zone of Aeration, Mu- 
nich. FRG. Sponsor. Technical Univ. of Mu- 
nich. <P. Udlufl, RIZA Symposium, Insliitii 
far Wasscrchemic dcr TO M tine hen. Mar- 
chioninislr. 17. D-80U6 Munich 70. FRG.) 

(Dec. 20, 1983.) 

Oct. l-G European Seiamologlcal Commis- 
sion, Moscow. (Organizing Committee, ESC, 
Soviet GcophysicarCommiliee, Molorlezhnaya 
3, 1 17 296 Moscow. USSR.) 

Oct. 3-5 Symposium on Meteorology and 
Oceanography of Northern High Latitudes, 
Anchorage, Alaska. Sponsors, American Mete- 
orological Society and A A AS. (Smart Bigler, 
National Weather Service, 701 C St.. P.O. Box 
23. Anchorage, AK 99513.) (March 6. 1984.) 
Oct. 8-11 World Conference on Remote Sens- 
ing, Bnyreulh, FRG. Sponsors, Univ. of Bay- 
tcuiIi, Tcxai Christian Univ. Center For Re- 
mote Sensing and Energy Research, and In- 
ternational Society of Toxicological <uid 
Environmental Chemists. (Leo W. Ncwland, 
Director, Environment Sciences Program, 
Texas Christian Univ., Fort Worth, TX 
76129; tel.: 817-921-7271.) flfeb. 7. 1984.) 

Oct. 10-12 Selamological Society of America 
Eastern Section 56tfi Annual Meeting, Si. 


Louis, Mo. (Robert B. Herrmann, Dept, of 
Earth and Atmospheric Sciences, Sl Louis 
Univ., P.O. Box 8099, Sl Louis, MO 63136; 


tel. :S 14-658-3120.) 

Oct, LO-13 New Mexico Geological Society 
35th Annual Field Conference, Taos, N. Mcx. 
<R. Riecker, General Chairman, Los Alamos 


National Laboratory, Mail Stop D446, Earth 
and Span Sciences Div., Los Alamos, KM 
87543.) (Nov. I, 1983.) 

Oct. 16-19 Internaiional Sym|x>sium on Lake 
and Watershed Management) Local Involve- 
ment, McAfee, N.J. Sponsor, North American 
Lake Management Sodety. (Hatty .Gibbons, 
Jr., Dcpu ol Civil and Environmental Engi- 
neering, Washington State Univ,, Sloan Hall 
141. rullman, \VA 99164-2912.) (March 8, 
1984.) i. 

Oct. 17-19 AIPG Annual Meeting, Orlando, 
Fla. ( Bobby J: Timmons, GeneraTChairman, . 
Timmons Assodates, P.O. Box 50006,' Jack- 
sonville. FL 32250; tel.: 904-24G-4S?3.|r 
Oct. 23-26 Chapman Conference on Vertical 
Crustal Motion) Measurement dntl Modeling, 
Harpers Ferry, W. Va. Sponsor, AGU. (Veru- 
. cal Motion Meeting, AGU, 200Q Florida Ave., 
N.W., Washington, DC 20009; telephone 202- 
482-6903 or tod-free 800-424-2488.) 

Ocl 30-Nov. 8 Symposium bn Relationships 
. Between Climate of China and Global Clf- 
mate— -Pan, Present, and FUlitre, Peking, Chl- 
•'.na. Sponsors, Academia Sinica, lnlcriiailoiial 
. . Association of Meteorology and Almospljeric 


Oci, 3 1 -Nov. 7 ' Regional Assembly of IAi “ - 
SPEIy Hyderabad, India. (Mohan L. Gupta, 1 
Organizing Committee, I ASPEI Regional As- 
..sembly;. National Geophysical Research Insti* 

• Mute, Hydtrabad-fiOO t)07, India; telex: 155- 
478 NCR] IN; cable: Geophysics.) (Aug. 23. • 


Nov. Mexican Geotahyslitel Union Annual ; 
Meeting, Lh.Paz, Bttja Califorpla.Siir, Mexico^ 

Meetings (can/, on p . 332) 
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Meetings (amt. />.»« p. nu 

(Unimi (irufitica Mcxkaun, AX, Cotnitc Or- 
giinj/ailur Reunion I'JHI. Apartadu Postal 
ifUtt, I iiu'nadii 22RAU. H.C.N. Mexico.) 

Nov. fi-8 GSA Aiiuii.il Medina. Ilcnn. N'ev. 
(loan Luuimuc, GSA, P.O. linx HMD, lioitl- 
rler, Cl) NflWlI ; wl.: 

Nov. la— 1 7 Water for South Africa, John nncs- 
bura. Snuili All ini. Spumnrs, National Water 
Well AivicMii'in anil the lit j mimic VVaier A*- 
MKialiun til Si hi them ATrlia. (Datiil M. Niel- 
sen, < ; i‘iilcient c Cmirilinaior. N'Wll'A, . r iU0 
W. WiEmn Undue Ktl.. Wen tliinuion, OH 
-t30Ha: tel.: lil4.Slii-»:iri!i.) (Dec- 13. I'JHS.) 

88 net- 3-7 AGU Fall Meeting, Sail Francisco. 
(Meetings, A(>U, IMlilIl Horirlj. Ase.. N.W., 
Wasliiiialtin, DC £1111(10.) 

Dee. Ifi-Tfl liiicrnaiirma] Chemical Congress 
of EVtiilic li.tsin Societies, I Innoliilu. Hawaii. 
Sponsors, ACS. Chemical Insiimtc or Canada, 
and Chemical Society of Ja|iaii. < PA(I CHF.M 
'84, Meetings and Divisional Activities Dcril., 
ACS. 1 1 53 I Full Si., N'.W., Washington, DC 
20036; tel.: 20*2 -« 7 2- 43%: PAC CHEM '84. 
Chemical instil me nf Canada. 151 Slater St.. 
Suite OUli. (Jtl.iisa, Ontario KIP 5H3,( anaria; 
id.: Iili-a.13-5li23: PAC CULM TH. Chemical 
•Society of japan, 1-5, Kanda-Sunigadai. 
Cliiwnia-Lu, Tokyo 101. [arwu; iel.: 03-202- 
5101.1 (Sept. 13. mi.) 

Dee. 2H-3I Fourth International Cuntercncc 
mi Applied Numerical Modeling, Tainan. 
Taiwan. (S. V. Wang, School of Engineering, 
Univ.nl Mississippi. University. MS 38677; 
tel.: 601-232-72 1'S.) 

1985 

Ian. 7-12 I7lh Intcrmiiunal Cuiifpen tut Hy- 
drogeology of Roeltx of Low Permeability, 
Tucson. Aria. Sponsors, Iuiern.il|uiul Associa- 
tion til I hilrngenlngists. AGU. (E. S. Simpson, 
Dent, of Ilydriitiigy and Water Resources, 
Cnllrgrnl rnirinccriiia. Unis, ot Arizona. 


Tucson, A7. H572I.) 

March UMf» Aineitc.sn Sneiety til Photogrnm- 
me try anil Amriiiati Congress on Surveying 
and Mapping Nalion.il Meeting. Washinutun. 
D. C. (Uillarrt A. Kuitri*. -1415 Jensen IT. 

Kan lax. VA 22032; id: 7«:i-12!U7!«.) 

April 1—1 European Union of Geosciences Hi- 
eiuit.ll Meeting. StiHslMiiiru. I'raiice. lUrg, tni/- 
ing Commit tee, llc[K. ol Faith Sciences. Univ. 
<»l Cambridge. iKiwnine St., C IsnnbriilKe CBii 
Mitt UK.) 

85 April fl-ll Fifth Animal Front Range Branch 
Hydrology Days. Fort Collin*. Cola (FI. |. 
Murel-Sevumx. Dept, of Civil Engineering, 
Cnluratlci Stale Dim 1 ., Fort Collins. CO 80523; 
tel.: 303-4*1 l-M-W nr H549.) 

® Mav 27-31 AGU Spring Meeting, Baltimore, 
Md. (Meetings, ACiU, 2(100 Florida Ave., 

N.W.. Washington. DC 20050.) 

Summer ( killocuiUiDi cm Comparative Study nf 
Magnetoipherlc Systems, Frame- (Dominique 
l.c QiiAa.it ami Hem Mpolk-r-l'cilcncii. DA- 
SOI'. Obierv.itnirc tie Mcu< Ion. F 92105, Meu- 
dun Prim i pal Cedex. France: Telex: 250 595 
CNF rullS.) (Aug. 9. 1983.) 

June 11-15 IWRA Filth World Congress, Brus- 
sels, Belgium, t FTflh World Cong test On Wa- 
ter Resources. Brussels International Confer- 
ence Centre, Parc dcs Expositions, Trnioon- 
stcllinusp.irL, B-IU20 Hrusscls. Belgium; eel.: 
32-2-178-48-60: idex: 2.1-643.) lAug. 35, 

vm.% 


June 16-21 Third lnirrnaiion;il Symposium 
on Analvsis of Seismicity and Seismic Risk, 
Liblice, Czechoslovakia. (£. Schenhuva, Geo- 


physical Institute, Bocni 11, 14131 Prague 4, 
Czechoslovakia.) 

June 26-28 U5. Symposium on Rock Me- 
chanics, Rapid City. 5. Dak. Sponsor. South 
Dakou School of Mines and T ethnology. (Ei- 
leen Ashworth. Chairman. 26lh U.S. Sympo- 
sium on Hock Mechanics. Dept, of Mining En- 


m nee ring. Souili Dakota School ol Min« and 
Technology. Rapid City. SD 57701-3995; iel.: 
605-394-2344.) . . .. 

Aug. 5-16 lAMAPHAPSO Joint toemWx'. 
Honolulu, Hawaii. (Meetings. AGU, 20JO 
Florida AvC., N.W.. Washington. j)L 20009.) 

Aug. 5-17 Symposium on Magnetic Anoma- 
lies over the Margins ol Conlmcnu and 
Plates. Prague. Czechoslovakia. Sponsor. In- 
ler national Association of Geomagnetism and 
Acrunoniy. (William J. Hinze, Dept, of Geo>o- 
cnccs. Purdue Univ.. West Lafayntc. IN 
•17907; tel.: 3 1 7-19 1-5982. J I Feb. 7. 1,984.) 

Aug. 19-23 Sixth Gondwana Symposium, Co- 
lumhus. Ohio. Sixntsor. GSA. (D. Elliot. Ohio 
State Univ., Institute ol Polar Studies. 103 
Mendenhall. 126 South Oval Mall. Columbus. 
OH 43210.) .. ... 

Aug. 10-30 23rd General Assembly of IA- 
SPEI, Tokyo. Japan. (Ryosukc Sato, Secrc- 
tary-Gencral oT the 23rd General Assembly or 
IASPEI, c/o Inter Group Corp., Akasaka 5 a- 
makatsu Bldg.. 8-5-32, Akasaka, Minaia-ku, 
Tokyo 107 . japan; tel.: Tokyo (03) 479-531 1.) 

Sept, fd-21 Symposia on Potasslc Volcaniim 
and Etna Volcano, Catania, Italy- Sponsor. 
IAVCEI. (G. Frarzetia and G. Lanraftme. Ii- 
litutD lntemazionale di Vulcanologia. V.le R. 
Marghcrila, 6, Catania, lialv.) (Dec. 27, 1983.) 

Sept. 17-21 A1FG Annual Meeting. St. Paul. 
Minn. (Robert E. rrendergasi, General Chair- 
man, Geotechnical Engineering Corp.. 1923 
Oakcrest Ave., Roseville, MN 55113; tel.: 612- 
636-7744.) 

Oct. 14-17 GSA Annual Meeting, Boston, 
Mass, (lean Lnlulippc. GSA, P-O. Box 9140, 
Boulder. CO 80301; tel.: 303-447-2020.) 

Dec. 9-13 AGU Fall Meeting, San Francisco. 
(Meetings. AGU, 2000 Florida Ave., N.W.. 
Washington. DC 20009.) 

1986 

June, 1980 Con fcrence on Study and Mitiga- 
tion of Hazards, San Martin. Sponsor. Tsuna- 
mi Society. (Hazards Conference. Box 60530, 
Las Veps. NV 89 ICO.) 


AAAS American Association for the Advancement 
of Siicuce 

A A PC American /Vworiallon of Petroleum Geolo- 

JS American Cltcniical Sodety 
A1PG American Institute of Professional Geologists 
AMS American Meteorological Sodety 
ASCE American Society of Civil Engineers 
A WRA American Water Rciourcci Association 
GSA Geological Society of America 
IAG Iniemmional Association of Geodesy 
IAGA International Assoaation of Geomagnetism 
nnd Aeronomy 

IAHR International Association for Hydraulic Re- 
search 

IAHS I menial ion a! Association of Hydrological Sci- 
ence* 

IAMAP International Association of Meteorology 
and Atmospheric Physics 
lAI'SO International Aswriatkni Tor the Physical 
Sciences of the Ocean 

IASPEI InieriiiUinnal Association of Seismology and 
Physics of the Larih's Interior 
IAVCEI Internationa] Association of Volcanology 
and Chemistry of die Earth's Interior 
IC5U InietiutionHl Council of Scientific Unions 
IUGG International Union nf Geudesv and Geo- 
physics 

1 L'GS Ini emit ion al Union of Geological Science! 
IVVKA International Water Resunnres Association 
MSA Mineralomcal Sodety of America 
SEG Society orticploratioii Gcophyikisu 
SEPM Society of Economic Paleontologists and Min- 
eralogists 

URSl International Union ol Radio Science 
WMO World Meteorological Organization 



Separates 

To Order: The order number ran be 
found at the end of each abstract; use all 
digits when ordering. Only papers with 
order numbers are available from AGU. 
Cost: 53.51) for the first article and $1.00 
for each additional article in the same or- 
der. Payment must accompany order. De- 
posit accounts available. 

Send yuur ruder to: 

American Geophysical Union 
2*11)11 Florida Avenue, N.W. 
Washington, D.C. 20(109 


Aeronomy 

C4tD Tld««, Vi,n and VlnJi 

MF1S 10 SHIS' "CMCEBTS CM "POTXKT1U" 11UTHCT 
cr ATOttiHrilC UAVTS " 

T. 7. Tlian and D. T. Vtnj tthyalea Pap artauit , 
VDtvaratlf of C lie lnn.it I, Clurlnnail, Milo 4SI21) 

Htiiai fa i nctiulj iBnaaiad chat th« tyuitlin for 
(lit valodtj dlrartrma ratter than ihi tyuatlon far 
tha praiaura varlahla aXoutd be uaail la a "potaallal" 
appioarh in iiavllp varti an gcaunda that tha 
''potential" let the valacUp dlvargrect unit loo uard 
prnJcualj by Etnaudl aid ninca la Mll-hKmd, 
vtilta tha "polaBtlal 1 * tar tba praaauta wrlitla 
Sacaaaa alntntar vhanrrcr the |ta«lly-Miii (raqaincr 
• quail tba lacal backtiir.ad Siunt fraqurntp. 

Vi havi round that ittda fret tha uwil iJiintatn 
of tha praaiura varlaVla ovar tba hIkIi, Jivaiianct, 
both (ta puaaura and ttia UdacMat vttseUy obtUt 
Intacaitlax ml unuauil ttliavior at altltadra whir* 
tha wave friyutnty aqaala tha Stunt trtfiaiy, Sha 
•lfl|utarltr, tXorafora, iimhi ha reaalitirad aa 
"■pur leua" aa Rlnaa *i|t*lta, alnca It rtn produce 
pl.yalral ratulis that vell-tahaved "potMtlata'' 
cannot. Va Uvi alls rarldad that oar raauUa are 
roealalant with tha Uinta' aaaulta for lha velocity 
dl«at|anto- Tba I attar data not it** taythlng 
Intaraat Inp at preciaalp Hut attltudra vbara tha 
praaiura and hodiernal «■ toe Sty exhibit their 
neapt loeal behavior. All tha »lutlnra have haan 
war If lad ta aattafy tba Vialc tnplid Ural ordar 
hjdredynaalc afuatloaa. 

i. Uaophja. lit., A.Faprr *A0ZW 

04)* CeearaL ISutatSlllnobnr Bttiitiml 
ATUVS Of BTHXTO BtWtX 1C tUBHZU,lKR« MHSB-ti 

the 7-3tj or 1 jwrenvAL 

M. ft. Baldecch 1 (latitats dl Pi circa nulls 
Onda SI*tuoM<)Mtlc>i* dal out, via Panel at I- 
ohl 64, 50127 rJLrann, Italy), X. Rcmattl, 

B. Corll, H. Cnrlottl, P. Manearaqlln - 

tho Btratoiphaclo eal salon In Utn tidnllll- 
Htu apoctral region has boon ctuiind lit*. 


trlcallv laria aeructuraa vtchou* atorlns anv 
Clerical .. !■ cerv^tUnwaif do- -Id Lh. n.chuJ 
ol Boaantc. nw L.U dl f|, r««« b.W..nlXe 
propoa ad Mthod ud tha matrix mattad. l*avl.tph 
1U8> ■ametad for IN 

f—r t«. i. that '« -»■« tt.r.Hv. 

tachnlqu* w. ar. aelviet ■ > ■4 U, “* 

Hance, aa tba order ot lh« a.proxiiaaclcn la 

Jneraaaal, th* vW* *«»' * 

era no tee Ic awrori.nca hr tba *!!{-., 

vharaaa ucrlx matheda, In t.naral, do not ylald 
aonotonlc convaiga- ca- Tba ronlugata gradtani 
uat bod eonvargai fov Initial ’ 

a good jna «V atgniHeaovly l«“»v tb * 
atica rlr,. Alan, axpUtlt ^ror fenulaa aro 
■Ivan for tha rata or ecnvat|i'Bct. Nuaarleal 
raaulta ara praam ted rar alectwaa^aitt 
BCatCarlng free arbitrary orlontad Lhin-vlTa 

antamaa- 

Rad. Sei. , at SSOS07 

(jr-U eiactrobagnallo theory rSubaurfaca prop iRflt ton) 

WAVS PROPACAflON Aim* A CB*UC1DR Vl * 

Lrw-caauci why seam 

P. oalcgna llabDratoira Pa lAiatomunlcallons, P5t Inaoi 
Naevall, UnivarsltA Catbolto'ja at Louvain, 
nuts louvatn- ta-i:Buva. Balxlunl 
Uoua oroa«t al io n along a min conductivity “ten 
located In a lou-nonOuctlvlty «aam anbnddod bathW 
two morn conducting half aoacas la lnvcittgatml. Thr> 
mode aauatlan. wblah ti initially avalledla tn an 
lntagral row. ta raducad to a trananlaalan linn 
farmilatlon. iha latter ta parttrularly oaaful for 
Itsrafelva Mlutian. rtrn attmuatlon rata la found m r.n 
conalParauly mailer than In tha abianca of a cond.ictor. 
ins numerical results Illustrate tha flspsrdancn of tha 
attenuation rate on tha madia corouotlvtltaa and on the 
height of the condunter In the sa«n. E .tonalor to lanXy 
readers and applloatlon to rimota sensing of aaim 
discontinuities ara propaasd- 
Bad. Scl. , Paper AS04M 

0)7) Rasutr Sana lag (Badtartva Trass far 1 
LAUD SUBPACC TXNFtBATDU KEA80UHXHTS RflH THE SPLIT 
UINPOH CUSEL3 OP THE K0AA-) ADVAHCID VB1T H1CH 
BBI0L0TI0H IADT0HKTEA 

Jobs C. Price (OBDA-AU, Hydrology Laboratory, Plant 
Physiology Institute, aalcsvflla, Maryland, 20705' 

Tba I0.S and 11.9 olcioaater spectral channels of the 
Advanced Very High ftaaolution ladloaetar nay be vied in 
produce ailiutaa of surface canperalura and the radi- 
actva cocaccloa due ta acnoapharic soil cure. A data tst 
11 lua tracing laciplani closd at rear foraation over a 
warn OO-JS'C) aurfaca ta tnalysad to ytali aa aadoaro 
of tha ratio of tha abiorptloa coefficient,. Tba agrss- 
■ant la latlalactory uung tha raaultlog value, I, } 0 , 
radiative tianifax theory, 1.16, and tha rap! ri cal hOAA 
saa aurfaca teuparatura algor Ithn, 1.3J, which applies 
to aaa ttapsriturai lass tbao 10"C. Tha iatslilta data 
■ay ba used to iiseaa low la«al mot, Cura variation! on a 
•cate ol 5-10 tua, aa could not bo obtained from conven- 
tional rawtnaonda or aacellUa sound tags. ( Surface 
tanperatura, thermal iafrarad, vatar vapor, coovaccion). 
J. caophya. Has., t>, Pipat 400556 


gradtOMtar ta rcciwndcd lor rouitaa via tn tb a M , 
onvlrouasnt. The gra.llnmctar la vary •flaril.. , 
rllminatlng diurnal act tally, hut li raguiiea aadrr. 1,1 
more anphlrl ii-atrd data analyst a pro.rddrai, J 

tlEnPIllfSIM, VOL. 49, HO. t 


3S.3 km altltudo with a resolution of 0.0033 
cm -1 . This rasolutlon makea poailbla in eioat 
caae* to ragolva tha contxlhutloni duo to the 
Individual rotational transitions. An atlas 
a£ tha observed figure i la glvan as s guide 
to both Lb# raaosursmanta of minor atrato- 
aphorlo constituents aonoantratlon and tha 
avaluatlou of atrataiphavla tr ana pa re nay for 
tha Doaiutamant of noo- tall uric sources . 

(Submit 11 m tor spsotroicopy , stratoaphario 
composition) . 

J. Oeoplga, tea. , ®, Papal UlftXtt 

0499 Ganaral ( Sops c rata ties) 

THERWUPtUUC SOPEBROI4TLM UVISITED 
«. 0. Hayr (Laboratory (or Planetary Awspharaa, 
HMA/Coddard Space plight canter, Qraanbalt, HD 
mill), |, Hacrla, A. E. Htdln, h. v. Spsneer end L. 
B. Uharton 

4 theoretical apactral modal la praaealad to 
describe the main (sens Up avaraged) circulation and 
latitudinal dla tv that Inns In tha tasaaxature and 
competition, tha ratvlca show that aotar dtPfarantlal 
hoattng br radial Ian at lav 1st I India and Jouls duil- 
paclon at aurora l lactcudaa aca prlaarlly reapasslbla 
ror the akiatcid temaraiurt and dansltr variation.. 
0-ja ca asargy advactlan by tha Man aatldioeal clreu- 
latlou, iha (latitudinal) varlatlcu ta the tetel 
preaaurs (laid are ralatlvaly suit, but algalfitant 
taaparetuca and coepatltlon grad lent a an ulntalnad 
through vtnd Induced dlffu.lnn. In th* dlialpatlva 
Mdlu* ol tha upper cbar*)aphare t praaiura iradlants 
ate nut vary affective In driving the aaan clrcula- 
tt-Mi that tha coatrlbutlsq to mpir rotation la 
negltgCbla. At lov tad alJ latitudes, tha largan 
cnntrlbuttcn ta sups rotation tuvi from cortslattan* 
hatvaaq tha birlaoniat wind I laid of the diurnal tlda 
and iha dlureal varlattans In Iha Ion daaalty (drag), 
Ihta Melinite, and to a lataac intent the cortata- 
tlans asssclsted with tha alicoua ahaari and ptaisura 
gradlanta at the diurnal Mm, product a tuparraistUa 
rats <rlih a Mxlnun ol ga- 0.01 at ZOO ba, Palling 
off to rt.il at auaphartc halghta. at Inner ( | c i- 
tudaa. < 200 be, our acdal t. In raaisnabla agra«M« 
with »ba aiialtlTa -Iran data, hut daaart draact rally 
PI hirmt altitudes Ann Xlng-Ha\. nd Ualbar ara 
quoting a value of 0.21 (111 ba). At thaia altltddas, 
eur thforattcal raaulta ara eonilatant vlth tha wind 

ll VV *•?:» ■ »«H •*■«*» aupatmipUM 
Tata ol « 0 . 0 |. (Saparretitlan, th.nwjaphets winds, 
ruvpntltlcnl 1 

J. CtDphye. las, , A, Papat 4A05M 

Electromagnetics 

OZZD Zlrcttaaagnatie Tbrary 

THt APPLICATION OP m COUWATB GIADIDT WTHOh ' 
tux va loiirrioH op onum tquATiwi unite rg, 
EURAnumric sutieiih rm vim mm* 1 
• Tspaa I. feftar'Caacltlcdl faglourhg Dayartminc, 
■Mbsairr Iniliuta si Ta-.hwiloCT, bdwster ■ 

Hiw Tnrk, .4*-») «««si, 

la this . par iha malhed ar COD Ju III* gradlsat 
la praam. 4 .* tba valet -.a of opnitot m«. ■■ 
tleaf tna'ng I* alae'nmigaitlro. Tba parti- ' 
cular prcbtna rc which tba coajugata gradlaat 
Mlbad has Mu applied li cia duinaiuMU ** 

mtloftei Item arbitrary erlaatad vtoe nbtdonaa. 

Vlth this Itbcatlvi tachaiqua, It U poatlbla to 1 ‘ ■ 
solve alastramagaatlf prsblama Ivvolvtog «,*- . 


0773 Rerale Sensing 

SIMULTANEOUS STRA rOSPHERIC MEASUREMENTS OF HiO, 

H00, AND Db, FROM BALLOON-BORNE AND AIRCRAFT 
INFRARED EM. AS ABSORPTION SPECTRA AND TUNABLE 
DI00E LASER LABORATORY SPECTRA OF MX) 

C. P. Ring land (NASA Lanoley Re sear eh Can tar, 

Natl Stop 401A, Hampton, VA 2366S) A. Sol Min, 

V. Halithy Davl, B. Frtdovlch, 0. fi. S. Snydar, 

0. D. Jones, F. J. Mjrcray, D, G. Kircray, H. A. 

H. Smith, R. K. Seals, Jr., H. T. Corfey, and u. 

G. Manvtn 

High rasolutlon Infrared solar absorption 
spectra recorded from a bil loon-borra platform at 
33 km ill Hilda and an aircraft at 12 la altitude 
have been trslytsd to dertre simultaneous strato- 
spher 1c concent rat Ions of H> 0 , HDQ, and OI H . The 
dots wore obtained near 33 r N with the University 
of Denver Inter (drgmalar during « balloon Flight 
In October 1979 ind with tha NCAR InUrfarametar 
aboard a Sabrellnar aircraft In Sapteabar 1962. 

The analysts of the balloon spectra indicates the 
H20 miring ratio Incroittd fren 3.S to 4.B ppnrv 
and the CH, miring ratio decreased from 3.15 to 
0.70 ppmv between IB to 3} km. Tunable diode 
laser laboratory spactri were recorded and 
analyzed to derive ibsolule Intensities and alp- 
broadened naif widths or selected lines of tha v 2 
band of MD0. Vlth these parameters, which aro 
reported here, an HJO profile which Increases 
fraa 0.61 pphv near IB tan to 0.88 ppbv near 29 km 
lb Infarrad from the balloon spectra , 
corresponding to a D/K ratio, normalized to tha 
reference value or 158 it os 1c parts par million 
of Standard Mean Ocean Mater (SHOM), of 0.55 to 
0.67, Th* avenge D/H value of 0.40 shove 12 km 
derived from the aircraft spectra provides 
additional spectroscopic evldinca for 4 large 
depletion In the 0 content of water vapor In the 
lower stratosphere. The simultaneous vertical 
prorlles for the three gases retrieved from the 
bal loon spactri are consistent, within the 
estimated precision of the data (a log), with 
relhar* nidation as the sola source of 
stratospheric HzO in sddttlM to HzO transported 
upward through the trepopsuse. However, there Is 
an Indication of a small Increase In the tola) 
hydrogen In HzO and CH* with altitude, end m 
believe more precis* simultaneous measurements 
•re required. 

J. Oaopbja, Baa., D, fapax 4D0466 
0780 Scattaclog 

PR0PAOATIOV TO0LKJH AH ASSEMBLY OP ANISOTROPIC 

NLECTUC ADD HAOHniC DIP0U ICATTEXEM 

J. 6 . laaaatt (Dipt, of Electrical Engineering, 

Koaaib Dnlvaralty, Claytoa 3168, Australia) 

Tna propijition of oUeCrougnotic vtvat 
through a randoo iiinblj of oloatric ind aai- 
Mtlc otpoU icaccirara U Con«idarod« Tbo 
raaulta may ba titan aa tha lead log tans of tha 
solution far mere gaaaral ailctpola (ear- 
tarava. Miltlpla forward .cat tar leg and tha 
coherent vara approach at J. I. Hollar ara 
compared. To tba first eider, tha tbaortia 
differ only la that they predict dlffareut wave 
poUrlaatleaa. Particular attention la giva a to 
tba caaa la which tha distribution of aoattarar 
orlaautloai la axlayraatrle. It la found that 
this caaa can be trMtad aa propagation through 
an aaasably of uniformly aligned equivalent 
scat ta rata, iha applications of tha raaulta to 
thMU *h rein la diaausaei briefly, 

(Dipole acattsrara, random aaasmUy). 

Rad. Scl., Paper 430555 

Exploration Geophysics 

09ZO Kagn atU rad alaetrlcaL >athoda 

swmee r0T * BTIAL l,tt ™ WmAtY 

« p -°- 
, *■, •••tvalao* sonres algorithm La deaorlbad far 
*‘ V on,_ 4r t vo-'H«ani Iona l potanc 111 

c«i th. l TJ ,b!tr, l y ta 

caaa, Lha dlpola aurfaca ta approximatad aa a a*r .1 

QMMwIcS 
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0920 HiimiIc md altcukal ucWi 

5 Ijsras sees , 

,- n b^ 

srstsrssi: satr 

. *-22iv,v,lr!i 

'•r-i’SiiiaSrvs jssrssi “ 

• alatlaa of o.SS n g n t. r . **, •••*4atd raotdual 


|'4Z(I Haunt 1 1 1 and ele. I r lea I ni-ih.<.|a 
T'lWAdli A THPF.r.-niHKh'ilUHAI. AI'T<>H4TIC IBTERPIETitim 
I' liTFHTIAL Pltln PATA VIA t.VHFRAl.l 7FQ HILtEtT lUnmL? 
FilHntKTHf AI. HKLATliiWi 

him. H. hahi eMail tNyw>.nt Kspl..v at Inn 1.1ml tad jm u. 

Daacv 1 ■*¥ R-'nd. T.i-a-n, AS 841041 ’ M ftl1 

Thr paper nalrn-la 1 ihrn- diarnalnna i]-ni>w 
Lwi>- Jlmrnil.innl IZ-DJ llltb-rl tranafurn ralatlani till 
pol an* la) flrlJ <.<mp »i>-nti. Per thv 1-D cair, h I, ,lJ" 
lhai the lh I her 1 ti nif-ra >• c-ap.>atd ol iwo parri 
one pari a-' line on the X .nrnp-.nent and ana pari or, ih. 1 
<OBp.'«anl . Aa for thr previoualy developed 2-D can 1 
U ahown that In 3-0 (he vert I. at and horltara.i 
■Ivrivatlvea are the lli Iborl tranafuraa of aach aihu, n, 

?-D Cauchv-Rieeann ratal lr.ni brlwrcn a potanllal TcmcIm 
and ill Hilbert tranafnrm are genoralitad for lha t-t 
cue. Finally, the prevlaualv devalopad concept al 
analytic aignal In 7-0 can be exlnndod to 1-D aa . f|,., 

■top Inward the development ol an autoaitli 
interpretation tn.hniqua for p..twntinl (laid data 
GEOPHYSICS , VOL. 44, Nil. 6 

nqjo Salami, methods 

IHTXXACTIVI SEIRHli; KAPPIN0 DP NF.T PXnollCtBlE 015 Sinn 
THE GULP (IF MEXICO 

Allitalr R. Dr.'wn IGe.iphyal.al Sarvlcr Inc,, HS ISIS 
P.n. Sow 2)4621, Dallaa, TX 717641 Roger K. Vrfght, ZaUk 
l>. BurVirt , sn.1 Hit Him 1.. Abriel 

In (he Uardvii BonVa area nf ,,ff ihura Lguialani aavual 
goa aanda hnva been drilled and found prodactlia. 
However, tha annda ara laterally variable In thictun 
and affect iwanaaa , An improved underatanding of tit 
apallal diatribul ion uf not pruduelbla |ia aand la highly 
dial ratio for reaorvakr managomant . Tba brigli 
reflect tana froa the lop ind the bane of aach land van 
tracked automat leal la on an interactive Intaipratallaa 
aystam. Thla yielded lino ■trucluri aapa and haaci 
faochrun maps for ench gruaa aand Interval. Tha borligs 
Saiacrop™ anctlona diaploylng amplitudal Otar lha mj 
intarfacaa ware thon iuano.1, adjusted [or tuning affacu, 
and smoothed to yiold eat I mil ca of not gaa/groii luf 
ratio ovor tho araa under study. 9y combining ibsis vlth 
tho correspond ing isochren maps and an appropriate gii 
■and inlarval velocity, ve obtained net gaa sand iiopacb 
maps which lie acceptably with wall data. Inlagraliss ai 
these ptovidod total reaorvotr volunea, 

^Trademark of Ganphyaical Serv Ico fnt. 
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04)0 Silimlc methodo 
D1P-K0VE0UT EY FOURIER TRANBP0XH 

Dava Hale (Chevron Oil Mold Reaaarcb Compaoy, P.0. 1st 
446, La Habra, CA 906)11 

Tba caavantional no r me I -so veau l INHD) aad 
common-midpoint (CMP) stacking proceaa anbascat 
reflection) having a particular aoveour velocity, vblla 
attonuating ovints lauch aa nultlpla rsflactlooil hi«li| 
dlffaraat movaouc velocitlea. Unfortuoalaly, (bit proem 
alas acta aa a dip f liter applied to (ha CHP ititk. la 
olhar words , HMO and stacking anhancaa reflactioni )uvl>| 
a particular alopa In lha CHP alack, whila allaoeallii 
reflactioni having different alopaa. NH0 and atacVlal, 

Ilka any dip flltar, degradoa litoral raaolutloo. 

Portunataly, this d i p- f ( 1 1 ar log aclloo can ba 
•uppraaaad by applying, In addition to NK0, a praiiact 
prneaaa known warlouily aa MtVILIBH, praatudk partial 
migration, and Ji^wawt, Aa tha lattar tarn lapHri, 
thla prneaaa is a dip-dnpandsnl movaout corrcctioa Ibu 
enable, reflection* from both horianntal aod Jipylsi 
raf tact ora to be a tacked with tha e«ma HH0 aaloatif. 

It at ad another way, MHO velocltias oatlmatad 
dtp-movaout-carraccad aalamograma are Indapandast of to* 
dip# of aubaurface reMactora. 

Dlp-mavaoul by Fouriar tianafora ta a nalbod far 
parformlng dip-moveout IDHOl correction it t»* 
f r oquonc y-wav eniafa o r domain. The lopleoeatat Ion ef (bla 
method, which reaembloa rhe laplamenlatlon ol a dUcrtla 
Pourtar transform, la quits different from and eooya<*> 
favorably with previoualy publlahad flnlti-dlMaraaci iiao 
algorithma. DHO by Pourlor tranafora, untlka Dio 
f Inlto-dl ffarariLaa , la accuraio tor all offaela aal all 
dips, provided that velocity la conatanl. 
voioclty ia never conn ant, aomo a.curatT l* 1 ,* 
load but tho application of DHO by Pourler tranaleia U 
recorded laiamoxroma damunatratea tbo ability •**»' 
proceaa to enhance II) the dip bandwidth of CHP atattl 
and III tho nveuracy of velocity eali««aa- 
GEOPHYSICS , VOL. 44, NO. 6 
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TVO-POINT RAY T1ACIHC IN A THREE- D I HERE I ORAL 
CORSIRTira OF KOHOGIHEOUU NONIBOTROPIC UTI*< IfFAUY 11 
XT PUNE UflgRPACEE 

R. P. Block 1 1 IT. P.P. 1 Dopt. 0 / Haiadalagta P A»P*- 
Gaoflilci, Avda. Pea. R.S. Pans 7J7-Of. 1303, 1363 fcaaoo. 
Alrea, R. Argent Ina) 

Th* riv-trocing problem ta von a I da rod lh# ioluttsa raj 
minimum travol t Imo problem for madia whira each 1*7“ 
may bo regardad ■■ a transversely isotropic hoaega***" 1 
■olid. Tho wavo aurfaca -wave front at • “ I 
corroaponding to a wave ganaral id at tha point <«««•■ 
associated with aach laynr'a anlaotrnpy li apyroilaj'** 
by aurfaraa which aro not more difficult to hasdlt. I'" 
a computational point of wlaw, than ellipsoidal iurl«*«- 
Thoaa approiimat ing aurfacaa are those "'re 
ray-tracing oomput at on | a ray being a tru* ’ • 
■pproaimatlon la thua obtained, 

OKOPIIYEIC*. VOL. 49, NO. 6 

0910 la limit me l hod a EKISHIC VIBRATOS COITIOL A« 
DOVNGOINO P-VAVR .. 

J. J. Ill tea (Qpoptiyairal Hervlco I F-»- 101 “ ’ 

HB J904, Dallaa, TX I5Z63J ,j 

Vhile tha nnod for phnsn cemponaabl®* 
oatabllahad, the beat mnthi/J to maasura tba g 

vibrator output <1 not. rhaaa coatrol at J" . , 
axorted by d onlamlc vibrator upon tha ••J 1 * • . 1 — 
(.ground (areal la ahawn to ba uasfal *■ pr0 . 
consiatant downhola P-wavo algnatutaa. ®*F ,r /"* l !.-, a kit« 
raaulta ara presented which coapara the « ^ 

correlation wavalala produced by phni-lo 1 ' 1 '! 
force | reaction maaa accalaratlon ana aaa r ^ 

■ cealaratlon aa changas In *ibr«*or l TP < g,, 

bandwidth, drive laval, and coupling *“■ , . ^rl 

The omplrlcal raaulta support oar liar { h * or *' ir— ad 

which predict ■ with suit able aiaBaptlo 0 * «■ . ' 
force and far-Zlald panic la di apt acamaot ,r 
escape for a time do lay. 

OEOPHTSICB, VOL. 49, HO. 6 

0930 Satanic nathode laAlfTIf 

THE EPPICT OF TIB INVADED Z0HB ON P0U. KAVXTMtF 
LOMIM 0- |,i 

L. J. Bakar (Exxon Production Raaaarch Comp«*7i 
ZIB9, Houston, TX 77001) igratal 

Koat theoretical acudiea of aeouitl* h /Yali ■ fj „ 
have amployad the simple modal of a f* uld s, r |bs 

Infinite aolid, Thla work attempts «o . |M | 

lavs dad sane using a more aophlall****" . lbt |li 
additionally ineladaa finite so nc * nt ika 

, aorroimdlni tha borahola. By a ppropr lately * ,|1 

physical paramatara or ehaaa oyllndrleal shall , ^ 
r study tha affect of tha invaded aona, ■ode*”’ measl* 

1 hole an acoustic wavatraio compooanta- Yha non ^{ias 

1 for sauaacrU attsnuacion, but tt aaaomaa tn . Jit sata 

Z ta parfoctly alaitla. A bay conaldaraetoa t* ‘ . 
a that tha acoustic log "iaaa" Into tba forms* t g t 

a Tba body of this report la davotad to ..alng •* 
f offset of tha invaded aona, mudoaba, e^a>a, 

e tba component « of tba full wavatraln tp-ww «•» ( h.r s 

n raflactad modes, and Etanalay mods), t f?" gaptb ** 

■ ionic logging coal baa a vary abali®» V—ja 

Investigation. This depth, for P- and “'**?**' , [vir. **. 
upon tba spacing batwaan tha aonraa aaa j-j ( ^a 
appraxlmata ruts of thumb !■ *■** lM 't«al 
•oorca-to-raca ivar saparaeion ta * fa**i 'ri.^Jtisa of . 
saaa n laohaa (nto tha format ion. 01*°* ' 

tha A-asd 8-wava arrivals placai a practlc I i| . l ) »f • 
no taallatlc aourca-to-racalwat layaratloo, J‘ !«■ 

Imvaat i gat ton la llmlrsd ta amaslmu* or - - u ,f 

ir Therefore, an acouuie logilng tool It “•■‘J* 1 ' • 

maaauriag propart iai of tha Invaded pana arup- - 

Par tha raadar intonated la tha aaiorl b,i ,f 

,, bf thla work, tha method of computation 11 ” . . 

. Appandii A. 

w 0X0 PHYSIC) , VOL. 49, Ml. 6 
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f TiAVn. TUSILIU) VARIABLE* AND W* » 0U,T,W . < 

Id IRVXUE PBOBLEHS I ' . 

■ Prahk a. Hag In (Colorado, flohodl of ' 

d Fhanonona, Hathamatlri Dapartmant, ,U ol=«-- . 

< . Samuil H. flrdy ... - . 0 i v gfaa.»* - 

;0 : It w«a dapanatrqtad .marlldr' thpl ,. )■ f ,JkaaI*l*--^*.» 

, i .'I'P In^araa probldpa', there I' S^'.. , LdaptM,^' • ■ 
Id ehpnslog tha' tndapdpdade vaFUbla fw te~* I?" 

.1 travol time t- dt/o. Baaantfally the 

If tha fan that the acouUlo wave aqoatton t» • 

ia baa tha unknown aim) appearing toi.a_E.N9* “'.j j-alylr* . 

>a poaltioq. Tha. curraht paper takef •* 
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ih«i« to Eha bucH h«rdar, but core iniaruarlng, 

IBVUM 0 problaa In rhr«« dimenilons. Thert ia no aiqpla 
]-D analog of the abova do tint lion ca t. However, li u 
•hoira that a surprisingly arfaitiva way of dacompoalnR 
travel tins Into x, R, a cuyomutt It ill alRht forward. 
Theaa *r* dafinod via line integral, from aay > 0 , 0 , 0 ) to 
an arbitrary poinc la.jr.s) along tha straight Lino 
coaneeciog the pitots, thui approximating Lha more 
natural integrals along tha unknown retpath. Thais Una 
(ocagrala daftna tha now coordinate!, and tho aaaoclated 
wave aquation ia derived and than almpllflod by dropping 
ISia Important rams. The InvoriS problem ii then 
attacked In thla salting using (ha J-D inversion 
techniques of Cohan and Blaiacain (I9)4>. Tha resulting 
algorithm Is demonstrated to ba vary similar to chose 
urllsr results ; however, It la shown that for a single 
reflecting plan* tha new result a ara of "aacoad-ordar" 
■ccorscy <■ appoaad to first order twhaa tha change in a 
la nail relative to a itself). The algorithm also bss 
■ pas similarity to that of Ras 11982), and aomo 
comparirens betwean thoaa two results are made. 

QgOPRYatU, VOL. 49, NO. 6 
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gjg OP 8EI1HIC STRATIGRAPHY FOR HtHRELUBA EEPL0IAT10R, 
R0S11IEABTX1R WYOMING 

gsvtrand Prancli 0. Raffalavich IParmarly ARC0 
gxplorat ioa, Larayolta, LAs preaantly St. Loka'a 
fplsoopil Church. P.O. Boa 60), Danniaon, TX 74020 1 
Tsrrell 1 . Baw 

Vhtla KlBulues aanda Hava ytaldad significant raaarvaa 
in Wyoming 'a Powder Xivar Basin, geologic complexities 
hsva made than aanda an aluatvo target. This paper 
bristly ioacrlbos tha dtaelopmanr of a tachoiquo which 
vaa used soccasa fully to tha exploration of Hlnooluaa 
sands, This technique can ba applied Lo many 
stratigraphic exploration programs. 

Imlc logs, which ara kay toga tn defining Hlaaeluai 
sands, tn tha C-fl field vara used to conatruct synthetic 
•ailmogrimi. Tbaaa synthetics wart than organised lo 
erOM-atrtioa form lo dafina whether a change la 
Hinoaluaa aanda woald yield an identifiable change on the 
lynthatUa, Th* "Idealised" imLimtc raaponaa did shau m 
obalowt lacaral change from upper sand to no upper nod 
rood it ions, and a pilar seismic lima was shot using 1 
vibroaala* aourca . This lina, which was ahot through tha 
C-R field, aucoatafully ihowad tha updip llmlLa of tha 
uppat Hiaoaluaa aanda. A aubaequant aalamic program was 
acqnirai and ocher loads and prospects ware idaoclftsd. 
Including proapacta that ware drilled and auccaasfully 
coopltLad on tha Roiet area. Howavar, a number of ethar 
rails ronformad to Murphy' a law. 

Ia addition to standard procsssing tachniquaa, 
bigh-rssolution procaaalng and aalamic arirlbuta 
pcocaasing was dona on soma of tha seismic data, yielding 
d if faring dagraaa of auccaai. 

By cloisty coordlnaclog gaetoglc arid ganphyaical 
prlnsiplaa, a useful arret Igraphtc-aalsmlc methodology 
hi dasalopod which has application ro a wide variety ef 
exploration problems . 

®Trada and aarvice mark of Conoco tnc. 

QlomilCS, 70L. 49, NO, 6 
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OZOKCiRl C10TOD C0UFLIM 

Cbristlna E. Krohn (Exxon Production Raaaarch Company, 
P.0. ■»< 21*9, Hooaton, TX 77001 1 
Tha goophona ground coupling fer vertical and 
bnrisontal gaophonaa has haen aaaaurad tn lha laboratory 
snd la tha field. Tha data can ba fit ro a calculated 
gaophana raaponaa with a a ingle coupling raaooant 
(reqoaacy and damping factor. For frequencies much lover 
thin lha coupling resonant frequency, rha gaophona 
accurately follows tha ground motion, but for higher 
fraquonciet cha coupling can altar botb tha amplitude and 
pbaia of tba aetamic signal. 

Iha normal planting ol vertical gaophonaa in the field 
delta tn coupling adaquara for caavantional recording 
that old frequencies Iaaa than 100 H«. However, for vary 
loose aoila or for high-frequancy seismic recording, I 
tacoaaand that the gaophenaa ba burled to place the 
ganphotai in firmer foil. The coupling resonant frequency 
fer i#rr teal gaophonaa la datmrminod by tha flrmnoaa ef 
tba soil, and I have manured resonant frequencies 
Tanging from IDO to 100 Hi at different locations. The 
caupUag resonant frequency ta inaanaicivo to changas in 
tba maaa ar baaa diamator of the vertical geopbonaa. 
lacavaa the tinned of tha soil increases with depth, 
tba coupling raaooant frequency can ba increased by 
burial Of tha gaophonaa 01 by lha usa ot longer spikes . 

Adaqoata coopting is wary important in ohoar-wavo 
recording because the rocking of hortaomlal gaophonaa 
caosat ■ low- frequency coupling roaonaoca. It is crucial 
that harlsontal gaophonaa ba planted with choir baaoi 
firmly contacting tba aoll. Genphonaa so planted have a 
raaonanea around 130 Ra, uhareaa thoaa l cm off th* 
grouB^ can baaa a raaonanea of 30 Ss or lowar. loll 
condition* have Little affect 00 tba raaooant frequency, 
'"‘•natal gaophonaa with l-inch spikes ara aa well 
coupled aa thoaa with longer aplkei, but lha beat 
®«Pli"l ta achlavad by burial of tb* goaphonei. 
CZOflYSICI, VOL. 40, HO. 6 
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OF RADON AND CARBON tIOTOPIC HEAR Dll HENTB 

PRTROLEim AND NATURAL GAB AT CEHEHT, OKLAHOMA 
*• L. Plalsehar (Oaaaral Electric laisarrb and 
94T*|oymant Caatar, 7.0. Bos B, Bchanactady. NT 12301) 
L.0. Tuimar 

-* 1-0 * *° *“41 saa sod tbs carbon iaatoplc composition 
tompounda tn aoll have bean msaaurad at 98 
i . l" V y rt * ^-*®44T 1 Oklahoma alt aod Ras field. EtronR 
mu 1Mr * obaarvad batwaan tha danaity of ail and 
«•■ walla and ataraga tanka and soil '"Rn. Maid "'Ro, 

jN lu lUw, and l"C gradlanta. No maanlngful 
that li 11 " “ M *" " l * h ,,,c - ir furthar atudy ahowa 
j " f;'" •••"Ha are tenoral, tha typan of maaiuramane 

-"StrSta's! ‘tr: " pior,tDrT dri,,ln - 

Geodesy and Gravity 

Crustal Novamauca 

1(1 >"* CALIFORNIA, MEXICO. AND THE 
wnMWTMB op MRHUMI DATA PR0H 1974 TO 1962 

Conaalai and P. Lapnga (Dlvlalon of Ztrch 
thT!I!l CIClaB » *«« 464], Ban Taldra, CA 92073) 
e«iir , tt-r *9«« Raodatlo data fra* nnrtharn Baja 
1 ' ,ta * Uo » ,or th* P9r‘o6 » 1 M 2 , ara 
•eandi J**^ 1 *^- Thaaa data Dautrlbuta to aa mtdac- 
wf^iS* „ *ha complex psttavn of raulclog aaaaclatad 
(aeinn J* , ^^° -Ito ttli Aaarlean plats boundary In tbla 
avITZI .. urr *y fWrtiiMan evaluated and aigalfltane 
atiuhr Uc ,r^ot ■ ••• Found to axlat. A technique of 
™Ttng a icalo-fraa dlaplacamsnt aolucloa La devalopad 
(I) tw. ^ latarp rating tha data. Va conclwda that 
la ate..*?, ' °? *ho San Hlgual-Vallaoltaa fault ayatam 

that «!!! ! r ‘«ht-laternl a ansa audita laval 

(ii) e. r ™ t * krllataration aurvaya ae Laaat annually, 
'P*«ant geodetic data permit no statement about 
vtraTrL!? A « n, fault, and (III) tho maaa, 

Tails A.*? the terro Frlata fault In tha 

atinlli.. . » 11 • 11,1 In ■ wnn which has uodargana 
l*+) ramT 1 j 1 rllon kal acmal comp reaa Ian, at a rata of 

™ 7 *' « addition to a right -lateral tanaor shear 
«d jfij® of *± l PP9/a, arlancad H(3349)H, batwaan 1980 

*■ S^pkra. Rat., 1 , Paper 381598 
1RU 

^■omoiHARsiomca or the dRAinrr potentml field 

v,.. , flr (Solamoluglcoi LmboraLory, CaUfomia la(Uluta of 

^^y.rramdMta.CAtHM, 

“wnallaa ora primarily lha result of Lha danaity 
[ n j_. _ u 4r, '' n * “ 9 hUo aonraa Unn and plata molloo. Tbo 
• awnali TasulUng from a glvan donUly oonlrnsl In 

*t«d »m, I!f BarUl 11 h y lha man mnomaDaa ataaoi- 

«d inia ao,, ' tea '»m 6 detomjallon ot 0 » upper lurinsm 
mty oooipoalUanai faauadmrlai, aa wall mi by lha dan- 

IV, , alt Thais boundary delormaLlona. nod henoa 

TYaq(ii.. ®*W* depend on tba radial dintrlhnUon of 

•■UmaiaA ,C0, * I, ■ lf lt " ^karnal dmjutly oanlrmaU nan ba 
alnUrta eL.** ** lh " f0r aufadUfl tod nlaba, useful 060 - 

* i »isillvw«k b - plao,d 0,1 u, 9 depth and on tho vnrtallon at 
vwh depth ol Uis aonveollng ayatam. Tha degree 4-0 
onmi.iJI 0,1 obaorvod laog-manlahglh genld ara highly 
letHy w . 1 ™ 1 prodlatad by a danaity modal for eel no-. 
hUnn ,» ,ublli,ol ® d *labi. The (poalllra) sign or lti« oorre- 
depth hJl /** 0,81 aOaallva vtaooilly Inormaioa mtlh 
IiU^ l8cl < )r at SO or mors.: T|ta ampllluda of the norm- 
aun ^ | nn ha ■■Plalnod by tbe.'dpnaity oonlratta aiioal- 
bnsm ^ aelimlqally gottvs parts of nubduolid alabd. 
Irati, 1 "h ho exptalned U tha danaity two: 

Ua at aubduotlon aktand Into Lha tower gum- . 

qiaiAU, 1 . “drphara la pUsd >ip at tha bqxa ol the iipp«f 
850 km Z*r h _ lub duoUah xonna to ■ Udektimta id aznaqa of 
' 8 anHo.ii. llor t*oninl dlaLaricea ’ ol lhauaaadi of kmi. 
'looraaiiiu _,?^ ri ^ O0ll ? fl b ■' manlla that bag a vUooRlty 
ds P lb Prwfldaa a simple asplenadon of the- 
. (SubdutUan iUl * a ° U ‘• ’Mb * * —.- bvmr) aubdudttori aonaa. 
^Rnplom,' oon T*ati 6 n). j //. 

• Fapar 4B0250 " • 


Geomagnetism and 
Paleomagnetism 

ZJ60 Tima varlatiena. palemagnattn 

JaSn^c™« I 8PUV “ B ® ™ S8l,l0!UT - 

K.A. Hoffman (Fhyslci Dapartmant. Cslifonia Polv- 
taehnic State BotairiLty, lu Lula Ohiapa CA 93407) 

Application of a a tap la coordinate tranaformatian to 
aata from polarity t retail Lon and usuralon rocords 
render! n fore of display having strong almllarUlaa, 
yat distinct advantagaa over cha u» of virtual xaamin- 
natic poles . BpaeifUally, tba proaadura consists of a 

■ logla to tat Ion a brut tha lau-wait to align 

tba 'i-axla of tha local Cartesian ayatam with Lha 
noreal polarity aslal dipole Maid dlraotloa aaaaclatad 
vlth tba record lag aita at tha tlma of tha avant. The 
mathod makaa poailbla tha radaflmlilon of coacapta 
talavaat to transitional fUld atudlaa U tans of 
victor directions, a more me a a lug fnt approach than tha 
usa of virtual poles than non-dlpola field conpoaanta 
ara alga If least. Visual ly. polar itareographU plots 
la IB .l')-HU| praaant pmUaiitactlamml movrant aa 
if oma ware lltatally pawing down tha dlpola direc- 
tion. Analysis of Individual tradition retards la 
this rotated directional specs makaa «aay tha dataml- 
natlom of I) the angular diataaca ef a givaa palos- 
dlracclon from that af tha axial dlpnla field, » tha 
anober of itrletly trim it ions 1 dl race lan ■ coats iced 
within a glvan record, aod 3) tha dagrae of oaat- 
aidadoaaa or far-ildadnaas of aach pal indirect ion. In 
addition, tha cenpartaon or retards from distant altna 
for tba pnrpoaa of batmaaic analysis can ba aecas- 
pltahad without tbs aaad far additional noma I liar Ian. 
Such comparison plots In (D 1 ,1')-ipaca display traaal- 
tUnal data ta a fore strongly rratalscant of VCTa 
plotted with ctapact u « eomran tit* Longitude, 
locorda of polarity tranaftfont and axcotaiona are 
praaant ad wblsb illuatreta tha utility of the pro— id 
approach. (PaleemagnatU, transit iesal flalda, 
axcuralona). 

Coophya. Rm., B, Paper 4B0539 
2590 Inarruoanta and tachaiqual 

TUB CHARACTERIZATION OP VISCOUS UKAHKXT HACNETIZATIOB 
tt) LARUE AND DULL KAGBET1TH PARTICLES 
Haurtca Tiway aad B. Paul Johoam (School of Oceano- 
graphy, Dnlvaralty of Washington, Snatrla, Waahlngcon 
9*195) 

Pravfooa work on tba proportion 0 • - mosnt 

oagnitlutlon (VRX) have ahawn that a-. - y^ay an 
taporrant cola in aona pa) aona gnat to Invest I gsr tons. 
The rural ts of tbti study on the prepare ire of VRt of 
vary floa, alngla-dauln fSD) and coaraa, multi-domain 
I HD) magnetite particle* ranging ts airo from .02 to 
60 u tod lea ta that tba HD aaeplea ate very aanattlva 
to tha prevtona magoaetc hletory of tha a amp I as. AF 
drasgnatlaatlon eauaaa a dramatic doermaao In tha 
ability of HD oamptaa to acquire VRX compared to tho 
«*ma asmpla with an undaeagnatlnnd rha mat remanent 
magnaciiatloo (TRN). Thermal daugnat Ira cion of tha 
sacc HD aampluc caoaaa an lnctaaaa tn tha ability ca 
acquire VHK component 1 , Eub-rlcron, SD aanplM show 
VRH acquisition and dacay curves that are Independent 
of pravloua magnetic truatmaut. Both HD and SD 
aaaplas are axtreaaly aeoaiclva to tba length of else 
of aero- and vaak-flald atorags that occurs prior to 
tha application of tha external VRH field. A modal 
using the total anargy of tho syecan la mad ta da- 
acrlba tho above raaulta. (vlacaua magitAlaatlon, AF 
draagooelutloa, aagnotlca) 

J. Deophya, Rat.. B. Paper 3B1640 


Hydrology 


31 10 Eialon aod Srdlnstmloa 

OBfECnVB IDEfZTtnCATlON OP FOOLS AND RIPPLES 

M. P O'NiUi tOeognpOy Drpastmsal, Uolvvniiy of BaRsla. AUibaiN. New 

Tort. 1*260) and A. D Abraham 

Tbb paper praacaia a new icctulqua for ofcyerdvely hknitfym| pooii aod 
liifka Du lacbnlqua B monad the badfcno dHfnrWsl mdialquc aod bu is Us 
dim base bid claviltons sravtyad si a flsad Interval along dm chsnad. Thras 
clow ions an dlfrcra n«d. sod IbadllftR ec* 0 * clrriUoa -durje >s 1 vsssri vied 
•0 idsaafy pools snd riffles. When Urn coralslhaalaisttandtsn^ lira Um lssl 
bedform suaedt a certain ndtiiacc valua. • aaw bed Ran Is conidmd <o still. 

Ac lypaof dm badtorra be lag dcomlnsd by <U dliaciloa of «■ ckvsi lan charge 
Aaslyih of a small u«s> in •tmm Naw Yert suggsau ifcw iha nu mabsuc 
pool -riffle soquance la ebtHeed wtwii lbs Mcnora vshtr ia 0.7) drwo Du 
nindard dcvlaUaa ef Urn 4 Kinoes vaJaas IV bedform ddfemtlng lecbnlque 
can ba uad 10 ideatUy badtwni odmr daa poob snd riflhs. sneb as rijvk* and 
dunes, by simply modtfyiag ibr sorveyieg iakrval w reflet riw leek of «h« 
brdforms (Bedfonu. toktance vxloai 
Water Xnaour. Baa., Paper 4W04S4 

3125 Glaciology 

RESPONSE OP THE EAST ANTARCTIC [CZ SHEET TO SEA- 
LEVBL RISE 

Richard B. Allay (Gaophyaloal and Polar Raaaaroh 
Cantor, Vnlvsrelty of Wtacanala-hadlaon. Madlaon, 
Wfaconatn. 537061 and lan H. Mil liana 
A non- a ready lea-flaw modal that explicitly 
includes longitudinal stream la used to atudy tha 
affects of marginal changes on th* interior portion* 
of an tea ahaat. Saa- laval rise la found to cause 
a wave of thinning to propagate upglaotar. and thla 
wave la • Loved, diffused, and danpid. Ac th* lea 
divide at Doma C In caatral East Antarctica, poar- 
Wi scons (nan aaa-laval rlaa La modallad as having 
eauiad I LOm thinning, with raaponaa now 701 
oonplaca. Tf aenueuiacton ratoa lncraaaad by 101 at 
cho ism etna, than calculated nat thinning has baaa 
only 7Sm. lca-aheat raapoaaa to changes in aaa 
laval and acnurmalactoa rata la ralatlvaly rapldi 
raaponaa re tersparatura ohangaa la an order of 
magnitude alowar. Raapooia ttara are shorter If 
the marginal position of an Ina ahaat ti controlled. 
(Vn-ataady loa flow. East Ants mtlc tea ahaat, 
raaponaa timaa, longitudinal atraaa). 

J. Onaphy*. Ran.. C, Paper 4C0Z14 

OEPEBDDtfl' 0? HYF0UNNET1C OZtBZH 
CONSUMPTION ON AH 8 IEHT OXYGEN CONCENTRATION 1 

rjI Cernst! F (Atooi1c Energy of Cinad* Llmllad, ResMrch 
Coapiny, Chalk Nlvar Kwclwr Uboratortets Ch»lk Rlvor, 
Onttrlo, K0J lJO) and F.N. Rifller ... 

T«n Ukai studied tn this lnti»iig«Jon and the diU 
proanted hy previous (uthori *ra ill consistent with th« 
hypothBSli that ratas of oxygin depletion In th» 
hypol Italian of l*kn do not d«pand upon tha ■•blajl 
oxygin concentration ovnr the fRna* of CBBC Mit rdtlBM 
fro* 12 aig/L to 1.0 kA. By daflnltlcn, atroblc 
rasp! r»t Ion nv»t stop »h«n th»r* Is w Bora 
prasant. Tharafora tba hypollwstlc oxygtn SMdl cin 
be modallad dl 1 order chtolcil proem that ll 
Indsptndant of oxygon eontantrstlon. Pradlellons of 

■••tonal chanOM «• ^ ol , "S t ! 5 ^t n t hS n ) tllra? 
can ba Hade by eitlmllrw tht ilepi of tbB unm 
rftgrtiifon of concwtrUfon Miui d*y 

when th* swpla «* colloctod («y 9 *n, hypollmnloa, 

BSS: 

a’wsic^iy'basld^fuiw) mglM B 
H. A. OlRR-araaadOR. J. 8. Valdai, w I, L. 
(Dapiruant of Civil EnBlroarlng. totm **■*». 

N |.T. . ClNhrldga. MR 021391 . 

" Th# gaamorphoelfmatfc IUH thaory, tha Joint proMhtl- 
taw danaitv function of Storm durdtfan and Intani Ity 
an^ Pbllf?* raprasaotatlon of tha Inflltritlon pYOtti** 
IJS usid to d#r 1 » • flood frequency dlttrtlutly thit 
could ba wild In r#9l«* 

csinsiated from historic r#eordt for srld and wet cjl- 
re.uics, rasp*etlv#ly. 

(Flood , Fr«qu«nty, BsoBorphology, InsUntmeouj Unit 
Hydrogriph) 

Hater Haaour.' Em., FW»r 4W0471 

';*v ■ ™ ™ 

J^B^fimtmdl Idraullcn a Coatrualaiil Idr«ul»qb«. 

Unirarol ti dl . Napoli 1 . !*■**»■■ .WSTSStamS 

P;V«ao. (Diparttranta »t plfara 8.1 SuoW, IWv^lti , 

•±- ^*5' 

flood naparlanoi. Thta «»trtw«vn 
Dalonga to tM f«»i»y of m.trlb^P^ ^ *^ 

Individual .tloot* to PfUi w ' . 

axoononttal co-aoe.nu. IW f« ■ 


be mtiraisd by me cvtsloun likelihood reread. 

• regional I ted TCRv distribution, with paroirstora 
repraaeritxtive of a sol of 39 Italian OS's, >u 
onodi tn closely [oproJiico tho 'Baervoa dlntrlbution 
of sVoxnesS and that of tho I orgeat order Dtotlntto. 

I Pilot froquonry enolyala 1 . 

Ustor Boaijur. Roe., Paper WlMii 

3IR8 Haler quality 

A HOKPARAMETRIC IREND TEST FOR SEASONAL DATA WITH 
SERIAL DEPENDENCE 

Robert H. Hi rich (U.5. Geological 'urvay , 410 Nations) 
Canter. Restun, Virginia, 22092). and James R. Slack 
Statist leal taut for monotonlc l rand in seasonal 
(e.g., monthly! hydrologic ctro series ara ccononly 
eanfoundad hy sou of tha fallowing problems: nan- 
normal data, missing values, seasonality, censoring 
(detection Knits), and serial dependanca. An 
■•tension of the Kann-KondaU last for trend (designed 
far Such data) Is presented hara. Because the test Is 
entirely based on rants, It Is robust against non- 
normality and censoring, Seasonality and missing values 
present no thtoratlcal or computational obstacles to Ha 
application. Monte Carlo a*parl rants show that. In 
tares of type I error. It Is robust agilnst serial 
corral at Ion eicept when the data have strong long-term 
pirs (stance (e.g., ASHA (1.1) month ly processes with 
4 > 0.6) or short records {- 5 years) . Vhan charm Is 
no serial correlation, It la less powerful than a 
related simpler lest which Is not robust against 
serial correlation. (Tine sari as analysis, seasonal 
variations, Irani) detection, serial correlation), 

Uatar Raaour. Dee-, Paper >09311 

3199 DenareL 

FOREST HAMCDOHT fOR INCREASED TIMBER AND WATER * [ELDS 
H. D. Borne (Be sources far the Future, 1755 
Hasetchumott* Averse, tn, UMhlngton. D.C., 20036) , 

J. V. Krutllla, and P, B. Shaman 
Raaoarch coward undo ra Land Ing tha relation batwaan 
vegetation and velar available for stro onflow uae 
reached a arag* where ir is now useful Lo avaluata 
•connate aspect ■ of tbo uaLorabad troauxenc pracLLcaa. 
The subalplna foreaca of tha Colorado Racktoi aro 
paihapa (ba moat likely Candida Lae for On economically 
(■•■tbla program, lha average annual precipitation la 
doit to 30 lnchaa, at golf Lcantly more chan alaawhera 
la rha Southwest. Economic dovalopmont of tho Front 
Range has provided a vary brisk market for waear La 
resident (ol and Industrial uaat. On tha Wool Slope 
ai tana l vo water storaga aod ut I Iliac Ion (aelllltao are 
to place to accoaodaca a small pare eat ago lacretuut 
*’ - •■••d flow should It hacoce aval Libia. Tho 

■. >tar In tho Lover seat a atatae, juat a* on 
tha Front Range, provldoa a promising market ■ 
Manipulation of snow deposition and male during a 
oars favorable period by rail I patch cues has boon 
demonic raced to locraieo watar available for 
a Lrsoa: flow. Tne optimal riming for cutting with 
aupplooaatary thinning run been worked out and It 
develops that the value of tho Ineramaatol yield will 
oxenad tho coat for many uatetlliads not roo distant 
from present road access. An I moron Ing outcome, 
hniever. Is that th* program with (ha maximum present 
valua dooa noi jcconaodata t labor production alnca the 
Interval botwaan cute lu not long enougli to obtain 
merchantabla timber. Thla cut cone tuna on tl>a value 
of watar rolatlvo 10 rha value ol tinker. 

Uatar Raaour. Rae.' Fapar 4HD236 

7194 Canaral {Urban Stormwater Management) 

EFFECTS OP DRBANIZATIOH ON FPrifUWCIES OP omFLOUS 
AND PPLLUTABT LCADINCS FROM STORUCUER OVUTIW* - A 
DPPTTTO DISTRIBUTION APPROACH 

C. V, loganathan (Dapartmant of Civil Pngloaarlog, 
Virginia Polytechnic Institute and Stata Uolvaralty, 
Blacksburg, VA ItObl). J. U. Dollaur 
Sued on oaponanltal probaht ll tv dans tty functions 
for tha lot loving I ode pendent hydrologic varlahloti 
Volume of runoff, luceravant lira, and duration of 
runoff avant aod beta density for tho raicalod pollu- 
tant (BOn) concentration, end gassa density for river 
flow velum* during a critical period, now distribu- 
tion! are derived for ovarflou voltraee and rocitvlng 
etroao pollutant cone ant ret Ion. Tht* la accompli ahed 
be ocana of hvdrologlcal relit lonahtpa batwaan dlf- 
foram variable*. StmpU tranoforaatlona for thm 
affects of urban tsar Ion on hydrologic variable! are 
■uggaarad. The anelytlcal modal ta respired with tha 
a imitation Do4*\ "5T\W. 

Uatar “aaaur. gaa. , Papar 4V03DS 


with data for Teflon ahemta and polys thy Lana dussFall 
buckets used by oshor lnvaat lgacora. Ra-aulta ahou thne 
deposition valocltlon for tha Teflon platan are in tho 
ruga 0.17 - 0.42 ca/aac, whtla ^or respond lug valtiam 
for the potri d Laban are in cha range 0.18 - 0,61 cm/aac- 
CcBparliou among tba four typaa of aurtogaco aurfacaa 
abew deposition vslscltlaa which Incroaaa In tba aedar 
Toflen aheera tv Teflon plana < potri J I whoa ■* duscfalL 
buckoca. Diffarancaa In collector gaomarry aa woLL aa 
composition are responsible for thann trends. Alrhornu 
■ ixa dlntrlbution data obtained during tba atudy show 
that ouch ol cha S(7g z ~ maaa la aaaoclated with part le Lon 
ol 0,5 - J pm aeiodynnmlo dlmaozat. Bowaver , using tha 
also dtstrlkutlonn as Inputs to dry deposition modal a 
In tha Htarasure auggoata that largar porticloa aro 
roapoaalbla far nont of cha SO^* - mass dapoalctoo onto 
tha surrogate aurfacaa. Tha calcuLotod valuns for 
natural graaa aurfacaa ara In reasonable agraeuat with 
moasurod dapoatlon velocities onto tba parri dilhta. 
Overall, tha raaulca of this study suggest that Inartial 
Impaction ond sod town tat ton ot aupsneLertn alrbnram 
part Idea are oora taper cant than deposition of aub- 
alcron mat artel in Influencing total SOg*- mass depo- 
sition onto aurrogato surfaces and onto natural vegeta- 
tion at thla alto. 

J. Doophyn. Baa., D, Papar 4D0496 

371S Chanlcal cwpailtlon and chtmical interac- 
tions 

A NUMERICAL MODEL FOR SULFUft CHEMISTRY IN 
HANK-FRONTAL RAINBAHD5 
D. C. Hagg (Ataospharlc Sciences Depart rant 
AK-40, UnlvcriHy af HaihlngtoA. Stattle, 

HBihlngtan, 98195), S. A, Kutladg* ind P. V, 

Hobbs 

A two-dimensional, klnerstlc oodel or wire- 
frontal precipitation hit twan employed to modal 
the sulfur chemistry of wane-frontal ra Inbands. 

Analysis of the nodal results indlcilfs that 
nuclaatlon scavenging, In-aalutlon aslditlcn ol 
SO*, and Inqjactlan af particulate sulfate by 
hjrdrurataors all cantrlbuta tlgnlflcantljr to wat 
sulfite deposition, with nucleatfon icavanglng 
ganrr*llv tho eoit fnqiorlant procail. Tha modal 
■ ;o indicate that. In general, lulfata 
dept.Hiwn will ba a non-) 1 near function af the 
Initial amount of tulfur ipacfii, Kodel predic- 
tions of sulfate concentration! In rafn from 
ware-frontal ralnbandi and tha variability of 
that* concentrations within Individual rain 
•vents arc In accord with observation*. 

1. Gcophys. Rae., D, Papar ADD) 51 

3315 Chemical Coapoatrlom and Cbamlcal lAletactlani 
VERTICAL DISTRIBUTION OP AERO 5 (JL STRONG ACID AK0 
SULFATE IN THR ATMOSPHERE. 

R. L. Tianor fEavlranaaOLaL Chemletry Dlvletcn, 

Braokhaven National LoboraLorp, Upton, HY II9T1), 1 . 

Kiaar and 3. Johnson 

vertical profiles are reported for aulfaca, errors 
ocld-to-iulfate molar recto aod far relalod epee lee - 
Data rare obsatoad In (ha Vorcbaaa( USA bp airborne 
fll(ir-paek anpllng nt aultlpla eltltudee with boh 
concurrent ground maaiureneotn, *nd bp Impaclor 
Biiaoreuatn on cha ground aod aloft naira **ml-quaDtl- 
taelva PT 1 R aptceroaeaple analyses. Flltac-pack and 
lepinor approachu ware compared during on* axparlun- 
tal period. Vertical profile deta damanatraca That 
anld-to-aulfasa roc too In ambLanl aaraasli usually 
laeraaao with alsltuda (E) In (ha lower troposphere, 
occasionally ramaln coni (ant with Z, and almost navar 
decree!* with Z. Tbs sum of ntcrata and nitric acid 
decraaaai wish Z but tha fraction aa nitric acid 
Increase! with I, consiatant with cha aerosol acidity 
data. Urban af facta mm cha actd-to-sulissa ration In 
aerosola ora dtaanatraiad. Th* raaoita acrangly 
■utl*it that reequilibration of cha aaroeol-Dt trie 
acid, eamonla tpatao nuat ba occurring rapidly, and 
that eirong aetde Yin aaroaala and gaaoal may b* avatl- 
abl* for long-dlatanc* ire di port In tha lower Iropo- 
■pnara. (Vertical profllaa, aeroaole, aulfata, strong 
■cld). 

J, deophya. Rea., D, Paper >DO>.fO 
37<-0 Oi-nrrol Circulation 

IAPOCUNIC CtNEAATIOV uK I I V.T f ARY TRAVSIENI Ail* 
LTATluNAKY DAVES FROM FoMCPD STATIONARY WAVES 
J. 0. had In (Ceophyalcol Fluid Dvne" let 
Laboratory, Fr Incocun UnlwoyoCte, Prlncecon, 

H.J., 08540) end C. A. Lin 

Tb* linear (mrabllLcv of forced ecntlanetv wavaa (n 
0 wro. llntL S^r.ol ftc.w 10 cuMnrd uning J two level 
quia t-groet tophi: bwl.i plane cdJoL. ReaUtlic Iv«e 1 
toRigrophy end diabetic iatcinge produce a iieedv 
aiac* aolutlon ol planotnrv scale stotionarr vavea. 
Bared laic Instability of cha for cod wevne gives rie* 
to tranelonr pec turbot Ion modal of planotorv conel 
*c*l* and with a preferred Kcrldional Seal* of about 
twice th* radiua of do forma lion. On of Lha dominant 
planetary codoa la stationary and raaombUi tbc 
ot>eervad atoslonary vave par torn. In tha study a tat a 
modal, this fora can bo obtained only for certain 
valuoa of tho meridional icata of tha rorelnga. It t* 
•ulgoatad chat this stationary cod* could contribute 
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Coronal Mags E’Jrctkmi Observed During Ihe Solar Maximum Minion: Lmfiludc Distribution and Rale of 

Occurrence (Paper 3A 19-231 d. J. HuaJhamen, C. B. Sawyer. L. Home. ft. M. £. Vllng, ami V! - . J. Wagner 
Solar Modulaiioo of Cosmic Ray Electrons 1 978— 1 983 (Paper 4A0227) Pan I fivruoa and Peter Meyer 

Solar Wind lonlzailoa Tcoipcreiurci [nferred From the Charge Slate Compos) lion of Diffuse Particle 

Events (Paper 4AOI82) A. B. Galvin, F. A 1. Ipaitcli, G. GlortUtr. D. Haveiiadi. B. Kfetktr. and M- Sr haler 
Diffuse loos Produced by Elecirornagncilc Ion Beam (nsiabflfliei (Paper 4 AO 1581 D. Wlnskt ami Af. .V. Leroy 

Voyager Obscrvaiiona ot Jovian MllSsecond Radio Bursts ( Paper 4A000I) J. K. Alexander Had M. D. Den ri 

Pilch Angle Diffusion in the Jovian Mtgnctodisc {Paper 4A0lvQi Thai nor J. Birmingham 

Planetary Mach Cones; Theory and Obicrvwlon (Paper 4A0247) 

J. A. Stalin, ft. E. Holier. J. It. Spreriee. and S. 5- Staharu 
Magnetic Field Line Recooneciloo Experiments, 6. Magnetic Tuibulence I Pa per 3AI942) 

II'. Geketmun and R. L. Sleaze I 

Observation of an Oscillating Magnetic Field Shell a) Three Location* {Paper 4AOOIO) 


Meteorology 


1705 Air duality 

PRY DEPOSITION or SULFATE ONTO SURP'hJATE SURFACES 
C. I. Davidson (Dspartaenr of Civil EngitMorlag mod 
Eng l mar Ing 4 Public Policy, Corusgto-HoLlou Unlvorslty, 
Pittsburgh, Ponuaylvaota IS211), S.E. Liaiberg, J.A. 
Scheldt , L.C. Cartwright . and L.R. Landis 
Mmaauremsnts of *0q*- fluxaa to aurrogsls aurfacoa 
have baaa cooductod as part of tha Dry fispaaldon Inter - 
coaparUoni Study In Champaign, Illinois. Data for 
Teflon platea wttbouc rtaa aod far polycarbonate potrt 
dlahaa with 1 cm rfma have koao obtained and conparad 


L. J. Cahill, M. Sngiun. N. G. Urn. R. L. Arnotdy. S. D. SAtrwfani. M. J. Eagebretitm. and B. G. Ledtey 
1SBE 1 and 2 Observations of an Oscillating Outw ard Moving Current Sheet Near Midnight f Papar 4AQ223) 

7. J. Krlly. C. T. Ruiied . and R. J- Walker 


A Second Harmonic Geomagnetic Field Line Resonance at Ihe Inner Edge of the Plume Sheet: GEOS I, ISLE I. and 
IS EE 2 Observations (Paper TA0246I W\ J. Hughes and R. J. L. GrtuJ 

Resonant AlfVdo Wives Excited by a Sudden Impulse f taper 4AOI44I 

W. BaunUohvnn, II. Jun/dnarr, G. Haeiendrl. and O. H. Bauer 
Dependence of Ihe Spectrum or Pc 3-4 Pulsations on tihe Imerplaneiary Magnetic Field (Paper 4A00T61 

Kazur Takahashl. Robert L. McPherron, and Toshla Terarav.ii 
Short-Period Magnetic Pulsations Associated With Periodic VLF Emissions (7-5.6 s) t Paper 4A0004I 

Haisoa SaM 

Wave Norms] Directions or Chorus Near the Equatorial Source Region (Paper 4A0207J 

Bruce £. Goldstein and Bruce T. Tsnrulanl 
The Wave Nonnits of Magneiospherie Chorus Emissions Observed on Board 


is of Mantel 
er4A0058) 


Af. Hayaiawn. Y. Ya manuka, Af. Parrot, and F. Lefetnre 


Direct Multiple ta* Magnetospberic Prapaguton: A Fundamental Property of Nonducied VLF 

Waves (taper 4A0157) Him S. Sonwalkar. T. P, Bell. Jl. A. flelNuelK aiui tf. S- hum 

Direct Generation of the Auroral Kflometric Radiation by the Maser Synchrotron Instability: .Physical Mechanism and 
Panmetric Study (Paper 3AI739) D. Le Quean. R. Peflni, nnd A. Rota 

Effects or Oblique Double Layers on Up going Ion Pilch Angie ami Gyrophate (taper 4A0I45I At. f. Greenspan 
Hkctromagnedc Ion Cycloiron Mode (ELF) waves Generated by Auroral Electron Precipitation (Paper 3AI62S) 

Af. Ttmerin and R. L. Lyiak 

Average Electron Predpitailon taiierna and Visual Aurora Characteristics During Geomagnetic 

Quiescence (taper 4A0059) • K. Atakiia und C'.-l. Mtnp 

The Effects of IntcrpionetBry Magnetic Field Orientation on Daysble Hlgh-Latlusde Ionospheric 

Convection (Piper 4A0D44) R. A. II relit 

An Energy Principle fur Hlgb-Latilude Electrodynamics (taper 4AQ245) D. D. Barbosa 

Electron mdpimikm Zones Around Major Ground-Based VLF Signal Sources (Paper 4A0I2I) 

U. S. hum. fi- C. Chang, and A, A- lletlUell 


Convection (Piper 4A0uM) A. A. liretis 

An Energy Principle for High- Latitude Electrodynamics (taper 4A0245) D. D. Barbosa 

Electron mdpimikm Zones Around Major Ground-Based VLF Signal Sources (Paper 4A0I2I) 

U. S. bum,H. C. Chang, and A, A- lletlUell , 

Ohmic Heating of Ihe Polar FRegtoo by HF Pulses (Paper 4A02091 „ . . . . r 

Menl AI. Schonerl. G. J. Atomies, ami J. £. Alaggs 
Relative Abundance of ihe Light Ion* in tho Winter Nighttime Topside lonnpheie (Paper 4 A0 183) 

S. Sanalani anti F- L. Brel* 

Long Wavslenath Unit of Ihe Current Convective InsiaWlliy (taper 4A0109) J. D. Ilnha 

Wave-Particle Tram port From Density Drift Instabilities; A Comparison of Loch) and Nonlocal . 

Theories tPapcrAAOTWI . „ „ . „ . _ P A. Bernhardt 

Raylelgh-Tayior mstability in the FfeKnee.afaSlnllHedShear Layer (Paper 4A0228) ■ 

P. Saryanarayana. I‘. N. Gaidar. J. D. Ilnha, dad S. L. Otsukow 
Low-Aililude Image Slriatlons Associated With Bunomsfde Equatorial Spread I": Obscmilons and 
Theory Itaoer 4A01 13) James h. Vickrey. Michael C. Kelley. Robert Pfqff. and S. Robert Gohtsnad 

Wave Energy in tho Auroral E Region (Paper 4 A0 1 12) D. A. Moorcrofl 


Theories (Paper 4A0206I . ^ P A. Bernhardt 

Rayleltfi-Taytor tnitabilily in lh* faience of a Stratified Shear Layer (Paper 4A0228) ■ 

P. Sananmyana. I‘. N. Gaidar. J. D. Ilnha', dad S. L. Otsukow 
Low-Aililude Image Slriatlons Associated With Bunomsfde Equatorial Spread Obscmilons and 
Theory (taper 4AQI 13) James h. Vickrey. Michael C. Kelley. Robert Pfqff. and S. Robert Gohbnad 

Propagation of Plasma Wave Energy in the Auroral E Region (Paper 4A01 12) D. R. Moorreofl 

A Two-Dimensional, High- Resolution. Nested-Grid Mode] of tba Tharmasnliei*. I, Neutral Response to an Electric 
Field "Spike” (Paper 4A0IJ9) ' 7. J. Hdler-Rouell 

BritfRoports ' 

Sol eri Flare-Induced forbush Decreases: Dependence on Shock Wave Geometry tPaper 4AOI46I 
■ , Aa/z> T. TJKwini and Rath Gall 

• -Hie Magiietio Field oTMeii: Implicallons From Gas Dynamic Modeling (Papet'-IAOMOl 

C. T. RnueU: J. G. Lnhmivui, J. R. Spreltrr, and S. S . Staharu 
. Longhudlnel Asymmetry in Ihe lo Plasma Torus (Paper 4A0M4) 1 

A. F. Cheng, AI. T. Peontssa, C. G. Aierlennan , L. J. Lanxerotll. and T. P. Armstrong 
Relallan ship of Dusk Sector Radial Electric Field to Energy Dispersion nt ihe Inner Edge of Use Electron Plasma 
. Shed (Paper 4A0208) ‘ ■ J. L: Hanctrz 

Fine Slniciure in Electrostatic Eorission Bands Between Electron Gy infrequency Harmonic*' (taper 4A0248) 

; II. C. Kofuu and J. P, Fennell 

Velpdty Shaai- Stabilization of the Current Convective lutaMlily (Paper 4AD052) 

1 , P. Satyanumyana and-S. L. Quaker* . 

' Elgfaty-Elghl Year Periodicity in Sotai^Tofrcstrial Phenomena Conllrmed [Paper 4A0JI 1) 

. .. J. Feynman pad P. F. Fongrrt 
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to ih< ( Id- i’.irii[g stationery ujw dJattihui ion. 
ippllclliru to blacking W alto ton|iJirc4. 
Inidifer™.-* of ji.ii Icnnry -in>l q-i.-inj-suilnnarv trades 
can apparent If produce r-ipionnl a a wll n ulobal 
blocking pattarm. iTrsnsinnl. slot Ion, rv planetary 
uavai). 

J> Gusr‘)7 ■. . Pea., D, Fopar IDO^iiJ 

17 SO U]0 In ibu Atnoaphaie (Togl 

CIIQHICAL BHUOSITION Of PADIATION BOG VAlFR AT ALBANY, 
HEW YOKE, AND ITS RFUTIO’lSHlP 10 |0G HICROflNBlCS 
5. Fuxxl, A. A. Caitillo Ifltaeo UnlverwKV of Ho* fork 
at Albany, Aionephorle Sctcncan Ha Hear eh finlor, E3}2*, 

I ADO Washington Avenue, Albany, Wev Yoik 12772), J .1- 
J Junto nod £,<■, Lola 

Radial Ian log water samples collected at th« Albany 
CRY) Ccunty Airport show quit a low acid on lane 
canparad with provlaullv pub 1 lolled dnt* on Iob acidity ■ 
the pH ran 9i« froa 4.] to 6-4. Tills fog wsier Ionic 
con contra I Inn la Indicative ol leu pollution In chla 
area. Iha loading neck*. tarn rcaponolbls for the 
variability In oqueoii* concentration of iwn-vnUtlla 
loBtc coant Ituente of ihaea fogs in Ilia growth * nd 
evaporation af droplets, ai roflactad by th« variation 
of LVC during tha fog evolution. Tor tbla raa«on 
tho nrlgln and cooponUton ol aerosol on which fog 
drop la l tondeneatLon lake* place le of ralar Important*. 
Drop lit airs apectco antlvala show that lharo la a need 
lor leprovlng tha collar! I on Kathode of fog volar, lo 
order to batter deacrlbe tbe cbmalitry Involved, 
especially to caKlmlie tha drop capture efficiency of 
tha collectors and reduce tha sampling rice for 
battar resolution. (Acid fog, fog nlcrepbyelcn, 
lag than leal roapofl 1* loal. 

J. Geophle, Bee., D, Paper AMS 12 

U5u rrocli tt.it lor itVnuiiji 

spatial vuiATir.ii m uvrjf rafi'ipiTAri-va fi'Miisrav mu' 
iNPLl'M.rlMU I.Tp FAHW.Ilni III All UPIJMiU I.ATI Hfttirr 
il. liuynol-li llpctltuva nr rnriiatrul E.-rd'-ay, Both--* 
kaMncn 3l*t Ion, l’. r.tt.-.n n^nd, U.wl-'ti ihyneM, llftrllk 

H.||,1S, U.A.1 

Bulk preelplv.it loii wan coll.-eta. I vvckly for ehonlcil 
Bri.nl, via ov.-r a purlL-l <>f sixty f-iur it el, 

a Ilea vtrnl n the lie«l,ivi eatuhnimLi or l!>u I’lfor Wye 
In Kta-Wiles, U.F. B-.-s-iltr Indicate ,h»l tat thoov 
c ltd.- not i, thl'li .no »tru»« u,l utlxAlil(".li the 
vp)it en>l davit ion of rhm ev»l 1 o.-i . ., i hxv<- no 
eletvslir.lu af fxicr i.n aol-jt* cor.rt.iw roi leo r - reaa.iio-1 In 
tail k | unrip] t si ton. Plffeinncea In rxlnfvll catch 
within the «i»i>rsl..-.l« o..'rlb.|ir.l to ihn variation In 
Xului.1 I-m-I« In the ultui. IFi,'Rl|.li.itlun CUnllliy, 


J3JS F.loetr lonl Phinomienn 

TIIKPK UNUSUAL STUCK KS IK A THIOThllHl 

l,l(ilklNIK<l Tl.ASII 

V.P. Iilonc mul ll.t. nr vl 1 1 c (Uapar Hnnnl 
nf iVimoaphario Sninnee, Slain Unlverally 
o T Mon York at Albany, Albany, New York 

mm , . 

*l Iruo-jniol v©il plioiog r nph I o mcoMi of 
111 mo tirokcA of a iriRBorcd llgMnlng 
lla«h arc vkarnlnrd. flicio lirtrkcv 
urnllikl itvernl cramp 1 o t of novol 
bchcivior that laoludo (l) I be abrupt 
irnnifariniiiion of dart leadcrv lo 
slapped loader* and (21 I ha partial 
"rofloellon" >jf dan loader luminoally 
Lick up the nhnnni’l. Ilolh phcnomenii «ra 
• nacUiad with an apparent 
d f aeon 1 1 n u 1 1 y In ehnnroi ohnr aator 1* 1 1 e» 
liclNoan Iho nniural nnil artificial 
iMlrol aocllnnt at iho channel. Wo 
cellmate the ratio of cha roo lerl 1 1 Ic 
(infcilaarc t for theio accllana lo have nn 
upper hound at about a factor of Ihreo. 

Ann 1 yt I < of one of Ihe darl lesilor 
"rof lucl Iona" yield* a propagation vpcoi) 

.j f y. A t ID* m/i, wherous il,r dnri 
leader and return atruko yprcdl I5-IH 
over the innic channo I »*c l I on are 1.7 c 
IQ 7 m/i and 1J * I0 7 m/q, r eapeel I va I y. 

Alva, one of the return alr<il«« roves I a 
Iho occurrence of l«o Jletlnci «avev of 
I nn, I non I I y thul ire separated by only 
» c; a*e and that I ravel up nearly 
Mcmtcnl channel i thol differ only In 
Iho channel lernnlnua. 

J. Cvsphy*. Tea., 0, r.lje, 4DH..55 

Ul 1 * d.rvral (Ketaarula,!') 

Hfr.i «ff.’.|*TI<V f(rr.il'r .n A'.'tLTSIS Of CMC- K'Al MHc 
iCRIES 

H. H, SHdlqul (Do part cant of BtatlatUa, ColxVado Btata 
I'nlvoraliy . Tott Cnlllna, Colorado #01211 , and Cblan- 
CUun dim 

A iBcbnliue ol high rcielutlon frequmrv inalyila la 
devalotaJ vhlth raata tha dcnonda of taaelvlog tha 
rhiractorlatlc faaqutnclaa of an alcoat far iodic proraae, 
Tuvlhirrora, le has the ptuyartv of atailallcal coniUt- 
>m; an chit an tha b*-” 1 b alia Inciauiai the tatlnilii 

e. -invataa to tha true ftaquaoe tea . Tbla tachnlqua la 
applied t» this* yaolvxlcal Her aerlaa anl It Is etunm 
(hit thair rharartarletlc rraqucnclaa are Identical with 
arse »>f the frer.uiaelia of lha earlh'a orbital alocapll, 
..r >1 tlalr linear ccBbloulona. The njilvsla aupporta 
the Sllar.krvLrch orbital theory of loa* lam cllBallc 
:hinyii. (Praqiencv reialutlcn, orbital aleconta, 
qeulvvlral lira aerial). 

J. Oe'fbTB. Tag.. P. rap or CD0S69 

Mineralogy, Petrology, 
and Crystal Chemistry 

A21Q Crjalal rbealstry 

Km* D-LITIC CKLQ A LT EJ FUCM 3 CEMA LEt'il, klET AfSICAl 
ranai CUCH5TFIEE asb smcTTTAL nnwrES. 

LlrJa A. Trephine (Oeology Daparccent, Da Ivor ally of 
HJiiBthaialia, Aobarit, Hass. 01001), 5.V. Eotlay and 
Sti;>n E. Haggerty. 

Cblorltaa occur as ovoid dlaccaca nodulos (14m), ai 
aaheiral Biuetr/ata 10.20m) and s-jbelnl cipetala 
(O.OJra) la klcberlltr, arJ ai diavap replacmwt 
prclucta cf high Fa (ir/tnaly placchrolcl, lev Tl + Cr 
phKgopltea. Iha ceduloa are aovaral) dafoned and 

f. -ut natural groups are vecwgnlceJ (lllrni, piety, 
iKltalnJ, ealtlple elrniia) that ctiulll of lotir- 
ircin chlcrlcas anl varnliullcai of viilablo craposi> 
ll)M. Hal or chcntcal typaa in tha ood'ilae ara 

r iinitf l*J s« high Fa <2%lX), Intaraollatn Fs (ISutl), 
anl Kv fa (Swell vet lac In with a awljixip cosslatlsg 
of lev Fe .irj high K (0.0-7. 3 all K;h). Tha chlorllrs 
h.rvc high il'Dj (AS. A wit nail and HgD 124 utZ E.U.), and 
Lou Aljh, <5-12 will cenler.ta. High Fal* anl latar 
at Lera tier raault in vicar c lea (t or roll, rat ad by alacLron 
.fensLilri) In the InlerlayiT itaet, Iff chlorltca arwl 
vomlrulltea ara donlnoaclyr of iha rare la arniceijtil 
tvpa, utaTgrown with core typical lib chlorite la i™ 
npocCcvoi. Two- layer "a" and "I” sllchlag sequence! 
IdciKlfiiJ In To, cblorltaa aaJ vuraituliaea ouggaat 
allriailr.i lrn""f.u«l 1£ arvi 2M^ phi a jb pita a, 
rrapacCLualv. rMoTltliatlon of perldrIUlC phlegoplta 
nnJ.jlea »-.l lucrocnaca mil pi ara at lalatlvaly low r-I 
ccnllttnai con- ui rial with, or lollwJ by ccpatalllia- 
BIr, D of (■lo.iiy ruarjttc chlorite In ll.r blahirllle 
gc.'urJnjit, 

Ah. Nln.. (.9. J-4 

<210 (rjllll rl'diUWy 

Ah A! If HOI TO SIHUAfE HlUl IRISSlhC StOlAlTURlS PF 
Kfi-SIllCMES BT Ah lh£«W HlhlHIIAIIOg METHOD 
H. Kl,i-olo (Departrenl of Pvr« and Applied leltnctt, 
Ca)1e<H of Ganertl Eduf Alton, Unuaralty nr totyo, 
foolbl, fnkyo 151, Jepanl and H. TatMa 
A ccrputar progran (Mlh: Butiny, I9<l) that raflnei 
unknnvn rnrultlv* paranetrrp of tr»i or structural 
piravalan 4f A crytlil by nlntnlilng (Re potential 
energy Rat been applied lo qienjlatlng Iho cryalal 
virutlufM of high e*«4V»»* nln»r»H. W* Hvmrt 
Born-Niyer typo rrp-alslra forcei. let repultlve 
Parana lari, Ionic rajlm A, aiwj ionic conprsitlblllly 
2a 4* 2- 

B for 1) ,11 , *M 0 lorn obtained from 

ilructural doll of (fonterllo). Mu been 

dppllal to ilrulallng tho cryttal uniduroi of 
d-MgjSIOj, l-KggSlO,, hypothotlcal with 

Sr^a&Oj and Itructurai, and KqllOj with 

ptrontlu and 1 Wnlte tlnrclurai, IM multi ir* 
coaputa with the rtiiriri al rue. I urn ref trad by lh* 
2<rty diffraction data, tfr alto predict th« cry ml 
structure* af *h* Hi "Urals In Situ at high prcllara 
under pa cmtntnl IML IRo cell dlMMlOfll are 
rinrt at l*a observed value! at high pr«surp. Our 
approach appear* (d be luectisful In cOnilrucling Ihe 
'f remark '.Of rtlatlvaly cmphi erjilit Kructurea 
of high praMvri alwrili and ilwlillng lk» nods of . 
cr/itit atruciuro chrnqtc ullfi Incraaifnj praiiura, 

( crystal * true lure, M#i pretsura, slHcata, potMUl 
enorgyl. 

An. Hln., 69, 7-8 


4210 Crystal C haul a try 

TITANIUM AMD ™ COI** W STW»l” B . 

C.M. Uard [Oaology Departrant, Unlvaeatly of Otaqo. I 

Dunodln i d(if Zsilandl 

appsaca to b« proportional to tha 

ciStonB. It 10 Infarrad that tha ®»or la e«.ad W 

ahaorptlon Oul » Fa*‘ - Tl** charge 

thli and tba ploochrolo ae)«a It la lortfcar infer*" 

chat die Utaalun In atiuxojlla la located In tna 

tetrahndrelly cooc41|>ate4 le slta. The ostkAd 

dl f faience In Tl content or the vertoua aactora in 

aaeLOE-uned atauirollta can ba ratlonallaad Bore 

Batlafocurlly vleh Tl In this alee than la the 

altarnatlva oerahodcal AI llta. (Btairollta, (lUnlW, 

tatrahadial ctordlnaelon, aaceor-aonlnql . 

Ml. Hln., 69. 3-4 

1210 Crystal chaelntry 

TK6 CRYSTHL STWCTVRE 0T BI0H CtimFERMSH-lTB 
t. Sueno (DapattBonl of Baoselenoe, Onlveralty of 
Taukuba, Ibaraki, 105 Japan). M. Hlmata, and C- T. 
pravllt 

Tho ciyatol atruolura of high clthofanoalllta 
ireBIO-,1 with C2/£ aymatry after the tranatelon ficn 
orthofarcoalllta at ID25*C vaa detaralnad at 10SO*C 
using a hlgb-teipo valuta four-circle dlffiacupatar, 

Tho call conatanea ate f*I.J2IHlA, b"».n*lll«« S" 

1. 139(111, -110.20*11), V-«*.SI1|A*. Tha Pa2 poly- 
hadren can ha conalderad so Ola coordinated t*=«uia 
the rose too oxygana ara cm distant U.151B) for 
of fact I M coordination with tho fiJ Ion. Tb« aaan 
■1-0 bond lanqeh lo 1.414* and the wan fa-0 bond 
lengths (a the H1(«J and H2I4I polyhidra no 2.1T4A 
and 7. lab*, raipectlvaly. The polyhadtel voluco cal- 
culation lavsala tnat tha ais-cooidlnited HI polyhadroa 
(13.10*7) la larger than tha elr-coordlnattd IJ2 PoW- 
ledron IU.41* 11 - 1bil la ralaUd to the Urge dli- 
lortlon of tbe reJ-poJyhadrcn In tto blgb ollnoforro- 
al llta atiuctnia. A alsilat tendency va* obaarvad 
fox tbe hlgh-c I lnopytoxana strut turaa xepoited pra- 
vlauely. (Trenaltlcn, high lanperatura) . 

Am. Kin. , M. 3-d 

9220 Oaiorlpllra fUnoraloiy 

OiHAOtllTBl A AE-EXAH INAT10H A ED COffARISOH WITH 
BAACUBIOCtUTE-LlKE MtHBRALS 

O.B. Harlow ( Department of Hinaral Solanoao, Aoaruan 
Husain of Kalural HLotory, Mu fork, XT 10024), P.J. 
Dunn and 0,R. Roeaoan 

Onoagarlta froa Poatnsaburg diatrlot, Cspa Province, 
Republic of South Africa, la re-aiaalped using 
analytical chealoal , Infrared apaetra, and Z-ray 
dlffraatlon taohnlquaa, lha data tndlcata that gaaa- 
garlte la laoatruotural utlh braclrebuachUa ; apnea group 
is P2,/a luauaad oantar of ayaMtry) glth unit oall 
oonatanta a <9. 1510, b.6. 17(f), o«7.fi6i IJA, ■ «• 12.7(2)°. 
Inrrarod apaatra Indicate that strongly hydrogan-bondad 
OH- la tea dominant hydrogen-bearing apaoiaa in both 
gansganta and braokabuavblla. Conioquanlly, with a 
rao valuation of pravloualy published atruaturo data, our 
Lntorprotat Ion prefers Uie braokobuaonl to-typo atruolura 
as a partially sold vanadate laraanaia and phoapbata) 
containing HV0q 2 ~-l»p4 uolla rather than as a hydralad 
vanadate containing etrwluraL water, as pravloualy 
described. However, there iro unnartalnt lad with lbs 
aailgnaaot of Ha oxidation state. (Guagartte, bracka- 
buachlta, IS Spectra, unit call data). 

Am. Hln., (9, 7-B 

471i) (Ucxrlptlun Hlnoralogv) 

Tilt MIHIMA'.*.) K‘U mWllhv! Of UKlNklTIATALLT BOUU) 
A-sii-na/ nut, ash* ielahi' a mac tolca.uc bocks. 

FHOH Tin X'DhRHITT CALDERA COUPLER KfAII-WISMI 
If. K. Conic J (Dvpt- Enrth Sdtmta, Hnnash Unlv., 

Claylcn, VI nor la, Auetulln Jlhfll . 

Thu Hr haxolti CJilJorJ cocplce, NeviHa-Oienon, la n 
C‘»p,<slit coll apse siructuro forced following erupt lea 
uf throw jah-llnu lufla Ir,o a aloglu ionpp jit lonul 1/ 
xoiiuil anfju ch-rober. 1 Tha cvijor nnd oarly-or»ptod 
portion* ol Ihu tuffs are nlldly peralkallnu high-all lea 
cojurndlic. Latar eiuptcd portlunu ol tin ash -flow 
silver * ato nslalinlnoui low-ill lea rhyallto. Aaaoclatod 
with the caldera tony It, cro prucildur.i daclta to 
rhyollta leva flows nnd poatcalrfora thyolllo domov anJ 
lntriulvia. Syatanatlc variation* Is nlnatnl 
roicpoi Ltlon* and who la- fork chsalatry chinughout the 
entire alllele volcanic talre record ilie ontragencela 
of highly silicic cswendlta through Iracttnnal 
crystal I nation of dacitlc ar rhyodeeltlc parental 
Eaxaa. TractlonailOD frea daciLe-rhyoJerlte 
celalumloous rhxollto is cnntrollod by reoovel of 
plaglocloK, low- and blgh-Ca pvreaenaa and ellinl (leant 
()T) a: went v of npic It,., o.unwrlic anl Ilrciilco. 

Pc actio nation (rear ihyodatlto- low-all leu ihyollBo to 
Mgh-elltee ccsendlto la controlled by rnurval ol 
ternnry-alkol 1 foldapav, quite t, Icrranuglre- 
Eevvubwilvnharglte, fayallta and laaaar iloonlto, 

Kjgnavlle and apatite. IIBEE enrichaeat (ton declta to 
rhyolllo la piorounced In aah-flou tuffs and poatceldera 
volcanic rock* but not in proroldara lnvos| this la 
poselhly duo to tho nailable ptoienca c( r as «n HREC 
coaplexlag agent during ciyatal fracclonatlan In the 
caldera cagan chacbsr. fe-Tl ox Ida coopwaltlbna and 
phoae equilibria Indicia progtoanlvaly decreasing 
tia gnat lc leaparatura and orygan fugaclty S gfii-9A0*C In 
dacUu-Iw-alllca rhyolite, with (p, below the EK) 
but far, acd approxlsataly 600"C In high-ill lea crnandUe 
with Tp, ■ lightly above the VH buffer. In cha ash- flow 
tuffi, obienud pat terns of vertical crapoeLclonal ( 
tonal Ion and phemocryat diatributloni reveal 
pre-erupllvo ptoceiasv Icyartwt for cb# genial a of 
□I Idly paraltaLIre illlclc aageae. Influx ol holt U 
requlced lo oalntnln cryitall lint tan of reladvaly 
txaflc, high teoiparatule nlnaral aaaecblages, notably 
with (senary foldspar. and prohibit further 
cryatslllxctlon ol dorlvltlve Belts. Beat transfer 
occur rad chroughour a danalty-a trail fled nageia clumber 
vln ccnaacrlon within cmpcalt tonally discreet aonas of 
lov- and high-all lea rhyolite. (MrDernlti, Navida- 
Ocagons aah-flou tuffs]. 

3. Cacphya. Baa. , B, fapar CBD1A0 

A24Q faragaaaila, patrography. and patroganaala 
COniOTMC PARAGON ITE AMD QUARTZ IX SlUIMABlTIC ROCU 
nw am mi ico 

-la (fray A. Oraabllng (OapirtMot of Caology, University 
or Xav Haxlco, Albuquarqua, KB 87 1 31) 

Paragoalia has beau idaotlfiad by alaerroo nlcroproba 
and X-ray diffraction analysts In fear apiclisana or 
naeuaorphle rock Im northan paw Mxlco. Tha sadlc 
■lea con lata with qiurti lo thraa of thaaa rocVa. One 
tww ™ “ 8 Tea whaw kyaolta, udalualta and 
alllioaslta coaxlat. The othar two cent frrro wtdaly 

,T, “ ■UHaiMta || tha only polywrph 

of Al^LQ to ba found, and allllBaaita coayleea with 
paragtaltl and quarts in aach. Tha paragODfca-quarit- 
sllltaanlla aaaaibUgaa appaar lo ba stab la, Thais ara 
(ba rim raporcad nccurrancas of this aasaablagi u d 
U* praaaoca aupporta tha Al.BlO. trlpla point of 
Holdavay (1*71). 45 

Miacovlta occur 1 in two of the piragcnUa-a 111 loanlta 
quartiltni. lacauaa thaaa two nanpla. cryotalllied at 
ilfttlir mpiraturai, «nd daUna a mIvua. K/(K 4Ka) 
laKsa ihould ba alallar for tha two suacovltaa and for 
V!L t ?, V V mmUm ' 3af|i difforaneea In 

P/lkaXa) nf auaro.lt. axial betwaan tba two and 

iMllar but algnif leant dirfnnmcaa In (hat ratio occur 
rolwcan Aha two paragonitaa. Thaaa varlatiena nay ba 
(aland to dlffarancaa In celadon u. cooian* ol tha 
auicovlta Id tha two rncka. Cone Lit ant with teoiatlva 
auigaailona or provloua workers, data praaantad hata 
auggaat that . as Fa and Hg era iddad to ouacoviva- 
paragonlta pain. RMf-Ka) lacrcaiti (s aasbovlta and 
decra.a.s in paragonlta, this ralitlo.ihlp has aarlou. 
tap I leal loos far auaesnltn-paragoalta aolvus 
lantbararoatry lines neat natural ■aacarltaa and 
paragaaliaa haws ioall Mounts of Fa and Ha. 
£ p *!«‘ , J$ AjMlW. andalualla, nuiunita). 

4»0 fdregtngtli (Hawillan Tholailu| 

M101K OF HAHAIIAK IHOUIIItl A HLIASOHATIC KOOEl 

vtiiiM^imi *■ tt#,0J,C11 Sur,t7 * ■«». 

.a, 

AlINnoipliin In a Mntls which hitalnady bean 
*® ylRld Mld-onn rldg* thoUTlta and 
tMn Jiftnquantijr MtnoMtliag. in* Mtatoutlc 
aural if* con! lilt or ■ DHtaJIrw-aorMtlyl fluid 

S **■»*• tURnli brlglnrto in the lov- 

awaAsashapju-i.', 

a? a San sifiii^vas" 

choilcAl variation iatn it KlUoft li ueaibM i. 

a2a,pr.* •' Httui. Sis; Ifsaja.!?, 1 

j. &5hjV. las'. , l. riptT aisu I ■ ■■ \ 


4200 PetrnginMls I Hawaiian Tholelltei 

ORIGIN OF HAWAIIAN THOllIIlt: R HLIA^OKAT 1C MODEL 

T. L. Hrlght IU. S. Gnologlcnl Survey. Re*ton, 

Virginia 22092) 

HMlfin Tholoflto 11 guMtad by Mr «lt- 
fng at tha boundary hatweon lUhasphiro and 
nthanosphiri I" a oAntls which ha* alraady been 
mtlttd » yield old-dcwn ridge Uwlelltd md 
bew> tubsMiiantly oattinmatlxad. T» mIaiwbiJc 
agaaaUgfe conilsl* of a MphallM-Mr^tlve fluid 

and anqihlbBl* pracIpItaMd froo tNatfliHd. 

HatiioMtlC eonatltuanta original* In th« Jw- 
voloclty *#« and “P**" 1 m rwo;M l “ J 
tharaal pluM. Halting and eruption qf Hawaiian 
ThoUIIU art iapa rated by 1 ptrtoil ° r . 
storage net excMdlng a f« d4C,de *‘ 5 rl 
Hawaiian aiam hava 20-221 HgQ. 01 1*1 n* I* loll 
during upward transport and again during atorag# 
such that tho awrag* HgO ontart of Horti majna 
li 13-141 and aruptad *a<fm Ir 9- 101- Socuiar 
chMlcal variation *0»n at Rllauea li ascribed to 
varying degrt*l of partial ooltlng and aetaiOMtlc 

rtt b. « isi3 

4270 Properties of NlnorsU 
THE HEAT OT F1B10H OF FATAL fTK 

J.F. At abb ins (Earth Sclsncss Division, Liurmce 1^ 
kslay Lsborstory. Bsrtslsy CA 9*720>, t.S.B CarolcDasI 

Tho ralstlvs mthalpies dH i -H inQ<i a( .ho 

fays Ute (pi, 310, 1 end of chi llgind resulting from t o 
ooltlng of flyolica In pUtlnuu and Iron-plutod eepsu ca 
hsva been otssursd f«o 985 to 17 OK by drop color »®l- 
iy. Ana 1< see of tha implu qasnchsd fron tha 1 Iqold 
show that beesues of Ineongruent Baiting and dlapropnr- 
tlOMrlon of FsO during cooling, a oixeuro or phoosn wxs 
predated, possibly Including the olnerel Islhunlra 
(iFe,<!in,),). Kaoeured snthslplan hsvs been corrected 
for IbMfi iHeeks, rsiulelog In an sntbslpy of oqull- 
Ibrtixx, la congruent naltlng at 149® of 88.411.1 kJ/sol 
and on snchslpy of hypothetical congruent oalclng of 
89,311.1 kJ/ool. fhsac capacity, snchslpy, Baiting) . 

An. Hln., 69, 3-4 

4270 Prop, relax of Hlnarsls 

HIRING PROPERTIES OF ALUHIHOSTUCATE 0ARNETS, ANO 

APPLtCATtOSa TO OEOTHPSHO-BARCMETRY 

Oeoguly, Jlbaaltra, Depercnaot of Geoecleocea, 

Uolvarelty of Arlxone, Tuceon, Ar Irene 88721) end 
Saxons, S.K.. Ospartneoc of Geology. Brooklyn College 
Brooklyn, Sew York 11210 

The blast; airing properties and quaternary a-X rals- 
etona in tba (Fs,Ka,Ca a Kn)-gsniaea have bean darlvod 
fron thsnodynaalc and autlstlcsl enslyeos of tho 
coaposlelonil properties ol gamete end coexisting 
phases in nature! sad synthetic aismbligsi, and Wo hi s 
(19S3) aultl-coaponsnt eubragular forauletlon. Tbe 
garnet-blot Its KQ-gaothatxooatar of Farcy and Speer 
(1972) has been corrected for the coaposlcLoaal affects 
on the basis of tbasa raeolte. Tha sstlnetsd praesurae 
of a largo nuofcer of nscural de-Plsg-Al^SI0j(A6)-lI 
(GFAO) eaxmbligaa (spsnolng a tsopereturs raege of 
J3O-PQ0OC1 according to a Crjga obtained In this wort 

and a darlvad by Biicena and Rlbbe (1972) are la r*>~ 
feet sgreeeent with ths AA phsia dlsgrea of Holdavay. 
Furthermore, aloultinsoua caleulaclme of P and T for 
tha CFAQtblotUa aaisnbligss daecrlbed by Rodgee and 
Spsai 11982, to. Hinsrsl.) Iren Haw Haopahlre yield 
condlcloos vary class to ths AA trlpla point, In 
conforelty with their conclusion baled os che spsclel 
distribution of AS polvnorpha. A a unary of ths binary 
Hnrgulss and ternary Interaction peraoetece (C) ara as 
follow* (Cel /ao Is of cseloal. Cs-Fs )olm U^fCeJe-93 1 ) 
( 1400) .H^l Pel-4620 (iLM), W g -l.J s.u.l Fe-Hq ; W H (Fe) 

- 200, W R (Hg)-2!00 U)00)l H„-0l Hg-Hn i W Q 1 t^-3000 

(tSOOli Ce-Hx i He eel eon xad Hewcou (1980, JGR)i Other 
blnarloxi Cenguly end Kennedy f 1974, CMF); C J21 --))00, 

C r4 -l)2), C, m - 762J. C 4 — 1150 with l-Ce, 2-Hg. 


large traporsl end epatiel ecsle* e fci| anc , bfUerm H 
down wild flux end oxidation r,i otganit detritu aC ™ 
Vi id Btxlng ol Inorganic cerbnn delaiainei the v.rri*^ 
d la tribal ion nl Inorganic carbon In the ncen h" 
Bithrnsilrel elarenvnt ol ihlx heleuce ai[ n . ' 

irel forwnle (nr the downward orRenlc flux datinlw] 
by 8 uses |14Ri}| l derivr an saprraainn for (ha varil.li 
inorganic carbon profile coni lining ana paraatt , 

Ihe ratio of prlwaty produc t luity oeiiurei by tholfc 
Inrulilion aelhoil 10 Ihe effective vertical iM, jiu,, 
coelf (clem , The bait eiliwate for thia retie 
by nlulalxing lha vsrlenca bxlweea the xvaUxbl* i „ 
genic carbon concern ret Ion date and the dirind . 

(. 1.3x10-3 C ■-*. This ratio (. con.L lttBt ^ 
eve rage ptlnerv produc t lvi t ice in ths ranis si las u 
170 g C B _I yr"l if ons usee meant k value sitlxxiu 
baled an radiocarbon and trlliua BreauriMnte Iboirk,, 
at si., 1980i Stulvsr, 1980) Sluivsr and Qux. luit 
and la equ I volant to 20 to 34 gCa’l yj-1 of nav *+■ 
duel Ira using lha definition af Zpplea and P».» u 
11979). 

Worh per for aed under the suipicee of tho D. J. Din ( |. 
Bent of Energy by the Lawrence Liweraon HUlenel Lt!o- 
retory under contract Ro. H-7405-ENG-4I. 

J. Ooopliys. Hal. , C, Paper 4C04H4 

■,/2ii l‘l-liili.,1 1 lii.-i KiiHii 

tills HUTMIW III IUPEK id'll - | k] All kIKiS 

P. I'. Hied I ■. I lii.U ’ inn <ll.irlnp Tor1,no|o|y 

l'l,-|.. IMV.ll !<■■■•■ ii.h I jK.-l.il.-ti, V.viMngtnn. Q { 
.-IM).) 

I «|>rrlrrnl ■> .iro (ril»i"nl i.. ihe close 

ml uru, l l.iu ■-! Ik" ual I* a, li a uli <-ulf "tr,’xu rla|i, 

A IfunT I- |.„l III ..nr llllt' lull I. illy, (k advfctvd, 

.i„.l Jlllnii-a t„l.. ll.r ..|l„-r .i- II,.- i-.ilr uvolve li 
lie.,-. ll,o ippr.irvu r ol tin- lldtrl Htli.ikl ln() i( 

> i.ullc.l In ll„- ll,;lii nl > ..Hr. I'.-xi Inn uf p.-tent lal 
vi.rtiiltv. kin, n it I, vIh,..,Iiv ind ir.it ar dlf(u>lvli< 
,ir„ un. li virl.-.l .x>i tw.. .l.-r a ,.| negnltuda. and 

tracer behavior , lienor- ureallv. lhr enalngy of 
tli I n work tl..i Jnier.i'-i )..n .i w.ira tnca ring 

with Hie 'ixlf sitM-i In n.ij,-, with the ntuMii 
td'NCrVrJ 111 thin w.'rV ■ Iirrrwpi.sd Inr. in lliois 
uhnrrvi-d In rlnr/Siir-n Int^r.u I l.er,. 


Oceanography 


I. r.tophya. Pen. 


P.ipi-r 4>.l))7h 


4290 Inetnnents (RelractcBoter) 

TOR JTWEUR'g PKFRACKMTKR M A KTXERA LOGICAL TOOL 
C. 3. tturlboe, Jr. (Deportaont OF Goaloglcal Sclenrce, 
Harvard University. Cambridge, Mueachueette , 021)P) 

T7ie lowolar'e rofrecttoBtar offer* a alo«>lo mothn-1 of 
dotemlnJng tl.e refractive indices of any mineral having 
a elnglo polished enrfece of at laeat l ra 3 to a 
peseta! cn of about (i.002. For sobs ciyatal loqraphl a 
nriantatlane of tha poll died euefoen of onlootrcplc 
oryatola. It tl nacoaaary to datarndna the angles the 
vibration directions of tha measured refcaotlve Indtcaa 
Bake with the polished aurfaca. Dili U oocoopUahed by 
viewing the refreotateter soelo through e rotatabla 
polarlmlng filter on which tha t rani mini lor, direction la 
Indlcatad. Kith tha knoWledg* at these anqlea. It le 
passible to tell If e crystal la uniaxial or biaxial i In 
uniaxial cryaeala to distinguish u trea t and tall tho 
optic sign, and In biaxial aryatale to i Janet fy all 
thru* vsfractlva lndlcaa and thus doterelne tha Optla 
algo. Blnllsr wo ax uxa manta eon ba node an a single 
alnaral grain In a pollshad tnln section. 

(Mtreataratar, rafrsatlv* Index) - 
Am. Hln., 69, 3-4 


4299 Mineralogy, Fatrolngv end Cryeinl Cli.inlairy 
LlNDBIAm HkLTIHG LAUi AM HA PHONIC CORRECTION AND TEST 
OP ITS VALIDITY FOR MINERAL! 

G. H. Veil (Geology Depirtaont, University of Culiror- 
nla. Berkeley, California, 94720), R. lean) ox 

Hlgh-preseuro experloontal data aye usod to evaluate 
tha vel tdlty of tha Llndnene melting criterion for 
Blnerele. Bacauae xnhxroooiclty can be nlgniricnm at 
tha high temperatures essocleted with melting, locdlnx 
order enharmonic contrlbutlono to tha oaan-aquero 
atomic vibrations have been Included In tho preioni 
let (tea dynamic ronxulatloo of tha Mndemenn cr I tor ion. 
The pirsoitacs required in thia Uodoaann oxptoaalvn 
tan be dorarnlnad from an Inversion ol thsrav-'dynoDlc 
dsts so tbst a direct comparison with avpaclBontnl 
molting date can ba ox do without raaort to nodal 
potentials, la general, vs find thee although atomic 
vlbratlone can bs algnif leant ly anheroonlc near tha 
malting point, the ships of tha aeiclag curve predicted 
Iron the Llndenann criterion la not much influenced h. 
aaharoqalcUy. He demonstrate that the Uadomson 
expression la loconatatent with experimental Belling 
date for a variety of substances, particularly at low 
prseeurep. la sons cues (ergon, eodlum chlorida end 
poteielw, chloride), the ooltlng Hopes observed at 
"(go pressures ara conalitase inch a Llodemann 
•»■ presales. In gooecel. wa find that a Llsdsmano 
cr Iter loa la not ao adequate description of tho 
Belting behavior of minerals. Thsrefora, en 
application of tho Llndaoana low to obtain tha Halting 

doTS™? 1 "!! ° D ! M " 1 ‘ Bt W * h PreeeursB, end to 
dotanlua tho fusion curvo of tho asrth's deep Interior 

A*hara*n!*) 00t ' lp “ BtaU ~- aindomano. Halting 
J. Olophyi. Rea. , B, Pepor 1B0437 


47D» Boundary layer end exchange process** 

1977 8mrWE TWFERATUK IN 1976 AHD 

1977 P«T ||, mg SIMULATION WITH MI1PD LAYER fODZlB 
E. lUy akeda and A. Rotatl, (Oaophyslcal Fluid 
Dynaatu Uboratcry/HOU, Prlncuton Unlvarslty, 
rrlccaton, New Jariey 08542) 

awra.r^; l l!l" ** " ,U * y ° r th * WMi West her 
avanta cro r th, north Atorican Continent in J.nuarr, 

I :.r?y "!*■ p ! r,on “ d » inva.tlgata charac- 
nf 0f '“S 1 "* “apcral variation 

.l* tB *F«Tat»re (SET) to, th. y.. tB of 1976 
LhS ----- t? " WBrld d, ! tr,h “ tl °" ot BST daaarlbod In 

-Z^ y*. 1 — ' ,B ’ t l - ID* tin. evolution of 

nt«L Ior rt>C* ar. dla- 

*1 distribution dlagrama of I8T 

and lungleuda-tlma (hwlilrr) dlagrSI. OIU- ’ 

Turner ■ Intogral nodal and Hellor-Durbln'a turbul.nca 

f. - ! il lh !,“T m ** l T lo the Nartfastn Heofaphert 
“ JT ‘ ,t e » Exospheric forcing. Imcraaae of L!m 
* M of tl" axternal forcing !*«!. “ ra Upr^ 

J. Ceopbya. Mg., c, Paper AC04J8 

4^0 Okanicxl qoeioegraphy -, , •' 

•Sjg « e *wncAL-Dimi- 

■■M-W^bbm ’ W ■•••' MW.^dwwotml PFOcuonmT 


47b) Surfoco Uevas 

ESTIHATkll OF TOE JOINT STATISTICS OP AKPLI1UDU UB 
PERIOD! UF OCEAN WAVES US IMG AN INTEGRAL TRAMS FOB 
TECHNIQUE 

K.T.Shum and W.X.HulvIlls (R.H.Parson* Laboratory, 
Heasacbuxaita Tnecltuta of Technology, Caabild|a, HA 
02139) 

Ao Incwgral transform (lha llllbarl Tranafura) atbid 
la used to obtain continuous time satlei cf wive 
aaplltude and parted froa ocean wave abasuraaaati. Pm 
joint otatlatica of thasa two variables are dltanlstd 
and direct ly compared with the Lhsorttlcal probability 
donsltltai predicted by Longuet -Higgins (1975, 1113). 

Goad egreament la found for dote froa both csla xxd 
hurricane aaa states over a broad range of banMdlb). 

This method avoids th* ambiguities In tha dafldtlMS 
of wave aaplltude and period louoj la aarllar 
cooper leone of field data with theory. (Wava 
statistical 

J. Gaophya. Rea. , C, Paper 4rQ293 

4770 Turbulence and dl (full on 

FORMATION OF THEMOCLlNES IN 2EB0 -H£AN-jHEAR 

TURBULENCE 

Rory O.R.Y. Thomson (CSIR0 Division of OtCinOjripby, 

G.P.O. Bo< 1530, Hobart , Tasmania, Australia, 7001). 

Keeling q it the lurfaco of a turbulent and, 

Initially, unslrallfled ocuan may fom a thtitocnN, 

If itrorg enough. It Is proposed here that the 
heating Is strong enough If turbulence occur* 
sufficiently rarely pail some dapth not to irinjpirl 
heat downward. Turbulence Is taken not to occur I' 
the gradient Richardson mutter Rl ■ N’/u,’ ♦ »» j 
rlsas above a critical value of 1/4. The prowbllllf 
that this occur* becomes very snail xher ind wb*^ 
the population Richardson number Rl- 2P/(u^ * »j J 
Is graatar than about 4A3. This trspi the heat iboi* 
tint 1iye r - Increasing 111 and forming a themoc'in*. 

Let stirring action F be generated at a depth D 
bolow heating, and scale the heatlnq a! 8 ■ M/RTp- 
Then the population Richardson nunher criterion 
translate* to: If H • BD*/r’ - H ■ 1,(. * »»., 
cllna will form above lha stirring ( Hd»' frlftM* *- 
If H - 11,. no thcrmcl (no will form above 
but after a time 0.9(K/B)* , tlw thermocllne will 
at a depth 0.6D » 2.2<K*/B}1 b«1o- Ihe stlrrlngl*-** 4 
breaking"). Theio thooratlcsl re*ulU match eipf 
mantal results of N'p/VM.j.-r .1 Un.t"> //!»«»• 

J. Oaophym. Ran., C, Paper 40)545 

Particles and Fields — 
Interplanetary Space 

5340 Shock Havai . 

SUPRATHERMAL IONS UPSTREAM FROM INTERPLANE- 
TARY SHOCKS 

J, T. Gosling (University of California, Lo* 

Alamos National laboratory 87545), 5. J- 
Bame, V. C. Feldman, G. Paachmann, n, 

Sckopka, and C. T. Russell 
Suprathamal Inns with cnargUi hj*J 
solar wind thermal onorglns and 29 ««V are 
occasionally observed ahoad uf outward pro- 
pagating IntorpTanetary !hock» with l"9 lw 
A laoos/Garchlng fast plasma arperlgant op 
1SEE-1 and -2. Craparod to supralharmil ion 
velocity distributions obiorvod upslr*w 
the earth's tow shock, tho upstfe'a lntiir- 
planotary shock Ion velocity Ulstrlbulions 
aro ralatlvoly strueturoloss, and Ihe p ,r |'" 
clo fluxoi aro loss Intonso. Typleilly 
supra thermal Ion distribution omgroos JJDOjjr 
ly froa tho lolpr wind thorwal dlitfltoJ*™" 
and Is noarly Isotropic In tho solar ■ win* 
frama. Such distribution! art obwrved wivn 
tho fast plasna oxnorlmont only In assaci 
lion with Intorplanatary ihocks, 
aligned beams, kldnoy boan-ihaj"* 
distributions, sholls of ions In valociif 
space, and bunches of gyrating lons--a 
eormon to tho upstream riglon Of ini MJJ" . 
bom shock --have not boon observed ahOM 
Intarplanetary shocks. Highly itrtcturid 
velocity distributions observed upitre“ 
tha oarth's bow shock apparently ara **“, 
directly or Indirectly by tho noarly 
reflection of solar wind lorn at the show, 
eoniequenco of tho generally high Mach nu«" 
of tha solar wind flow at 1 AU. 
contrast, most Intorpl snot try shocki i is ‘ 
have low, subcrltlcal Hach numbers, R"oJ° 
wind Ion reflection at these shocks d«* 
appear to play a role In producing ups tr 
supratheriaal Ion distributions at * , . 
Nevertheless, solar wind Ions an Rccelijr 
to high morales at Interplanetary 
Leakage of shocked therraal P 11,m * !j!£iL 
these low Mach niaaber shocks fro* lh* . ,. 
stream region may play an Important role 
producing upstream suprathermil 10" pop 
tlons and may therefore constitute tne ' 
step In tho acceleration of so ar wind 
to high energies at these shocks, (a™ 6 * 

Ion accalaritton). 

J. acophya. Roe., A, Paper 4A0489 

5340 Panicle* and fields - lotarplstu*!*^ ***“ 

(shock ravaal dfSTRRJN * 

PT-A£KA AND ENBRGSTIC PARTICLE STRUCTURE W 
QUASI- PARALLEL INTEIPLAHETAK 9«W . „ GrmJP' 

t. Y. (annel ot *1. {TOM ^^s^daodo »**' 

Bldg, «1. Room 1176, One Specs Park, . . 

California, 902781 , ..i.ijUah* 1 ” 

TWs paper ansEhlea JSBE-1. -*■ ■ , r j e fW* 4 * 1 ^! 
of eba Interplanetary eegnaClo. and gnaU' *" 

plains , ongnetoliydrodynanie - c «oDa a* 4 

elec tree Cade plaaaa wevee, 1 to • -J* jEterplad**^ 
alactroo. , end -30 keY/Q lon. for . 
shook or Nov.aber 17, 1978. V* J^lLilol, A* 4 ,?/ 
:<640 km-a-M, eupsrorltLceli qia*erl-P“«* TO* 
officiant accelerator oE anergtle JK jj u |K. . ■ 
of >35 keV protons Increased by a facWt ,,fl !*T 
43 nln and 270 *g barori ehook 

proton anaegy denelly . approached ()"» « , 

: field end tharasl plnena upeceata at lh<'**! 

•W. wee Inside s closed “f*”’? 1 ' 

I cOrmaotad at both anda Co th* l “‘ t ' L ^, lecra**** 

. Ion acouada and low-frequaucy ■* B5 ,JrT(%ra ' 


Ion acouada and Low-frequaucy l ^ 
elds the oloeed to ana tic bubble. 1 .. .. 

■traiB par deles, lotarplenatery .aooo“ - / . 

J . Oeophya • .Raa. , • A, pa'ppt 4Atl44 J- . . ■ . 

3348 Part Idas' and .field’s - ■lntet^iaoe.i« i y. ^ 
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C, F. kanucl Cl al- ITPW Sf.aco iinil Taihnuli’Kv Croup, 

Bids, *1. Para 1176. One spocu Pork, p.idondo Prjel,, 
California, 90278) 

An abjective of thl* r n T ,or I* lo deiuriilna ihu Jia.p 
in plasu pocaneccr* ftcroaa the Novcnbur 12, 19)8 

lntarpl*nclnry shod, suffli; Ic-nl Iv sccuraloly l„ u,i 

In e aubauquunt paper * major prediction of sLc-.k 
aces 1* rat lor 1 1, acry-ll, u dupcudenl .if tin tnurw. Iv 1-m 
apactral lnda> upnfi the density C"apra*xli>n ratio. V'e 
use 1BEF.-I Ami -3 mcnsiirunanle ol th* n-iftnuLle I laid 
B1y j ((Qcir-'n ond proton JonsLcluK, cuDperoLutcn, xnJ 

hulk velocities. a * well as 1 fak K— 3 alpha pnrtK-lo 
■BBOurscsnia, and confirm tlw* ISLF.-l el 01 iron dunsl- 
dsa using plxsoj unvn Eouauresaiiits. k'c solvu (or tho 
■bock noroal using f'»ir Indcpoadunl mothoda, nnd show 
tbst rho upatrenn and dowiutrenm flow p-iratmi-rn are 
cmilstont to boccsr than inx with t- 3/3 Ronklns- 
Hugonlot Jump conditions. Vo concluda chat the 
Kovonbsr 12, >978 shock vaa a high spend (6 1 2km-s"1 ) , 
aspsrcrltieal , qitanl-psrollel (Og^-41*) shock 01 swd- 
■rscs strsnglh (fast Mach number cf 2.81 propagating 
Into on upatroAB plasms whoso total 8 van 1.14, and 
ubol* alcctron-co-protoa Lanporaturo rntlu uss 2.B. 

TDIb (bock had thraa dlselpstivu acnlelcnxthtt. "no ol 
a law Lsroor radii sn.ee In tod with Its maxwell Mold 
juap, ons of about 10 P^ assnclatud with slactrun 
■quit Ibret Ion, and ana of sbout 30 Rg annucintsd with 
an snorgstlc proton fursshcck. 

J. Osapbys- Roa-, *■ Paper 4AQ44J 

3380 Solar Ulad Flaau 

A R1-I14H I NATION OF ROTATIONAL AND TANGENTIAL 
DIBCORTUIUITIEB IN THE BOLAk HIND 

H, NauEibauar (Jit Propulsion Laboratory, California 
IcatUuta of Technology, Fasodscs, CA 9MU9I, D, R. 
Clay, R, I, Goldatalo, B. T. Taurutanl, and R. d. 

I vickl 

IEEE-3 segastlc field and proton data are said to 
acudy tbs proparclaa of rolat tonal sad tsogsoclal 
dlioaatloultiaa In tha solar wind. A Sonntrup-Cahlll 
bIsIbib variance analysis nl Lha magnetic flsld data 
is niad to decaralna th* direction of th* normal to 
aach dlicootlnui ty. Tha dtacootlnultla* ara then 
nlaaalflcd aa rotational (RDI, tangential (TD), nr 
alcbat (ED), dapandlng on tha relative valuaa of the 
normal Maid component and the change ol field 
magnitude acroea rhea, Thia prooaaa yield* 
lubataotlally aora RDa than TOa, to agreement with 
eerller etudleo utiog chla not Led at claeelflcatioo. 

Other (laid and plaema paraaetern are chan existed 
for aach of Lhasa thraa groups. The [laid magnitude 
peaaaa through a local alnlaia while th* field direc- 
tion is changing for aome TDa, but not for RDa. Tha 
flrat and aacood adiabatic Invariants for protons and 
tba helium abundance ara approximately coetarvad 
unii iDa, but not acroae TOa, although tha hallua 
ahadiPte la obaarvad to change at a avail fraction of 
tba Ul. Tba produce of plaema deealty tlaee the 
aaleotropy factor tanda to be conserved across all 
thraa cypas, Th* relative direction, of th* velocity 
nod field change! acroea all three cypea of dlacoa- 
t faulty ar* ooailitiDi with th* propagation of RD* 
ouivard Ira th* Sub, ivbd though no euch relation la 
predicted fee TDa. The magnitude of the velocity 
change it RDa la sail Mr than pradlctad by KHD theory, 
•ad tha uaa of a rwo-atraaa fit to (ha protoo data 
redness, but doaa not remove this dlaccspaocy. Tbe 
spasda of (ha alpha particle* and th* aaeondary proton 
b(M taladva to th* primary ptocon baas raault In 
llttla Interaction botuaan ths alphas aed RDs, vhlls 
the ptlmnry end sscondsry proton btiB* flow throng), 
IDs In opposite directions sod have oppositely 
directed velocity changse. 

Ths plaami conditions at EDa thou a closet rssse- 

laiSP 11 * 1 tu ‘ > - 

Particles and Fields — 
Ionosphere 

5)1) t Auroras 1 

Niairrna auroral rnexgy nvro3iriov in to* kiddle 
A iwipunz 

Rl A. Goldberg I Lebtir.itarv for P1.net.rv AtBo.phsr.., 
MASA/GadJ.nl Sp.ic Plight Cuntor, Gruenhall, KP 
1977)), C. H. Jackman, J. R. Rarc.ua and F. Sdrj in 

Frees 1976 through 1*82, aM'lt dlnrl.vc nlKhtllto 
■uroiaL .vents hevo bean prohari with rocket psylo.Js In 
a (arlss or high latitude scndlaa jt PoLrr Plai 
•s.vjrch Mags, Alaaks snri Anddvn, Norway. Th« 

In.Lraosat psekngos have co.itali'ed *-t*V a*d Snnrgsrlc 

* leer rsa dttac tore, gemming n nonsum ol th**., 

•aaigy forma and their absorption I., thu nl.ldlo 
stwiphir*. Although the npecIMc* of oath oven ihow 

* vide rtege of waludi for energy llut end apectral 
** Masai, cartsln gansral characteristics paralat In 
•Tl caass. Th* urinary energy an.jrcds lor tbs -ildJIa 
■tmosphlrs under the active cnn.llllons ovnnlnvj here 
*f» ostcly relativistic ola-Hrons and hramnattahlunx *- 
"*7J. Pjql, „f th-ae an-irean Is found to dominate 
la'itsatlaa lo a saparsts eltltudo region, with tha 
•isctroai usually controlling Ionisation In the upper 

l|hti ibeva IWd km and tho a- rev* halos to shout M> 
whirs cosmic rava take ovar. Tha relativistic 
r. ,C |!If' halting radiation source hi* not unusllv been 
, ** 4, J* 4 1a modal ling ntudlo* Tor tha Ion ch.nlstrv 

l. ,h * ir" 1, “ o,0, P h * r » (53-70 kml, yet thia Mdl.tlon 
capsbl* nr tncrosilng (o„ c.mconcret Ion ond 

•cirleel conductivity In oxcaen of a factor of tun, 
* 0,#r » tha porilitanco of ralntlvlvtlc alecLruni si 
aourco In all ovantn itodlad her* -trungly 
il J** ,t * lh,t thli doMclency ba corruxt.i.l. (Aurora, 
, gn J|J“ a “** liro "aA t e, x-rny asaeureoMt*, stBn.pherlc 

Jl Ranphya. R,a. f A, Ihpar 4AOA9I 

Him !?™ ,ph,rlc dutorbnncoi 

IRREGULAR [TIES IN TOR I2WIR F-RKGtON| 
ISM M AKD RSQ-BTit bfaYklBlhlWB 
ciecT ,, #* S *" *• Pl Eaunicaewlcl (E.n. Ilulburt 
Uxshinn,. r 4 P9 en Raavarchl Navel Reiaarnh Laboratory, 
Mihlogton, uc 2037)1 

ilx.J’oa r *"** of l ‘“ ,r F- rag Ion Irrogularily eealo 
tha * f 50 ,l high northern latlludaa dorlog 

aarolLi 1 ,UR “ C of 19,8 keen itudlad. Tho 
Itlv. . ,,ld ,M «*Rl*f distribution at the lrr.gular- 

m . l UM ' ,t . th * t P*«1cl* praclpttaclon ie ths prl- 
vltk . fC i tlx * latgar .call danaity fluctuations. 
conir.!!.'! - "” - * 1, «“««• <«.!.. plaam* iMUblllElu) 
ti... ^ lln « tB the omallac acsla alia*. Under condl- 
1003 7. B8d,r *“ gooBignocle activity (K B v 2-3, AI g 

*° ,t Intania danaity anhincnxnia (v ID 
and x^f" l .“ th * " uroril “vel. Urge (L > 7.) km) 
*a.t^!!i, ,C * U t7,S Ho > L > 73 ■) Irrogularlt lax ar* 
lha rart"* 11 *** ln t8 * 4i F ,lJ o auroral oval. Including 
vlthis ° f . th “ pal,r eu, P- Danaity onhancamanta 
toward ,k. j P “i* r “ B Dean dacoctod principally 

•re slmii du,iv * r4 aids, Thaaa polar cep anhaneatonta 
that boi.V tD ,ur °r*l oval anhaneatonta, augR.it lag 
altltux. e * p R r o*lplkatlon [0 tba aourea. Tho 
loHls. <,7 ° " !0 ° kB> ° r tb « oboorvotlono 

data* arJmlt aHoo t co 1 rasomblnot loo lo th* prloary 
the irrZ. , th * trn K> aT UKa< TDa decay rate of 
cannor . *• sufficiently foot that convection 

th.ir aouteo ^ag I otiiT Bb ** n '* d Itragularltloo far froa 

J ‘ 8, * Pfcw * *“■ . *. Papa* 4A0529 

loBoaphetlc eurcaata 

C p fKTORBATl0M8 AT L0H LATITUDES OBSERVED BT 

s P*co«L,l?! U * Il, ^YNlR Cantor for Oeraagnatlsai and 
Yyoto lo, ," 1 Faoqlty of Iclenca, Kyoto Onlvaretty, 
n!L^*' T. Kamol, T. lyemocl. and T. Arakl 

l4lltud.. U p * l ' turb «leno (4D, AD, AZ, and dF) ot low 
olaiig. ,.?*• by using MACS AT data during the 

■ml {)l - r-,TL . fco ° NoveBbar 1979 theough Hay 1988, 
8"ar*nv Bh, T“R«l»Ele« are found! (1) AH 

d, w». and “Saliva values larger at duak than at 

both j 1 ? * ooi corralatlon with th* pot Index 

dual du,k bJ4 »»- Tha dlffaronca hotwtan 

if |bj ui wtda ohm,* good corroUBlstl with tho 

xqu alor ' J_7 “ Nhowa a distinct variation osar the dip 
base ijJT?," the d “ k a Ida, with a awll oblft of th* 
,,l »* In Ik . 3 42 ahova a general candaney of being pno- 
•""iharn . n0 . rt,l>n> htolapharo and nagotlvo in tha 
v,| w* IxvJZ* . a Ranmrally shows negative 

u °ld*1]v d< “ k th * n *1 dawn, and it change* aln- 

cois.d lo r.1 .1 Thooo oharaqrarlotleo aro dla- 

•nrtenta in l0n 10 ionoapharlc and magoatoapharlc 
HAGSAT), " ,0B0 “8naeU perturb at Iona, aloctrlo currant, 

' .«•*. . A, Fapar 4AOJ27 

^“vacrion, or Circulatloa 

*" TUB MEtflW CLQUI> C “ PI<WPA T ,WS 

l 3I0l)!*p Applications, lac,', HaLsaa, FA 

Th* *M «.t. Oa.okow , 

»*.■* ‘ finite array af-ploou danelpy 
*■ atudivj J^l-Plaoto clouds) lp th* loaosphor* 1 
7T ,0 T“* r 60 detormln* tha ’condition under 


drm th *,* y V?h Undar8 °" ■ dtosl- steady .tat* 8 , | 

S5^sr% rt siu u 

a. ; c \r^r * vsa, 

!ltfom tork l | “ th * C,0a4 ‘ TO“taa osxtlu 
WDim ^ ,t,x, clou4 «® cloud for 

u l pl r— el *° 4 P-rtootara an that 

ctonaT* ito,v P "* 1,1,1 lB without 

,l,,p,, ■ TfclN cause It at it . 
K , r conri « ur “ Io ». The Inplteet Iona to 
dUcMMd. ‘ attlatlon. sra 

J. Csophys. Roe.. A, Piper 4A0525 

3590 Techniques (Ionospheric rdlsctlon) 

T1IE RADIO POWER RIVLECTED PR OK ROUGH AND UNDULATIMG 
IlXVOSI'HERIC SURFACES 

J. D, Whitehead (Physics Daparlment, Unlvoralxv of 
Queonetsnd, Sc. Lucia, Q.4067, Australia), U. R. Froa 
and L. 0. Smith 

It is shown far both rough end undulating Surfacas 
that iho aaan radio power reflected by tbs (onoapfasra 
averaged over a sufficiently long tics la exactly [he 
bus as for a asnoth flat surface at thu sans halghr 
provided the sounJar M squally sanaltiva for achoos 
Irra all directions. When oxklng radio viva abiorprton 
nexaurmenta under apraad condition* tha total 
Integrated pause ov*r the whole Urns rb* direct seboaa 
ere bslng racslvad oust be used but tha dlataoca 
attenuation factor Bust ba calculated free (fa. tine of 
arrival of tba flrat acho. 

Rtd. Bel., Paper ASOS06 

Particles and Fields — 
Magnetosphere 

5736 Magnetic tall 

ASSCC I Af IONS OF GEOHAONEflL ACTIVITY WITH 
PLASMA SHEET THINNING AND ElPANSION: A STA- 

T I SI I CAL STUDY 

E. W. Hones (Los Alsnos National Lsooratory, 

Los Alsmoj, dm 87545), T. Pyite and H. I. Wait, 

Jr, 

Assoc tailooi of gaonognetlc activity in the 
aurora) /one with Ulnningi and expant lom of 
the magneton 11 pUima shell are sxjminBd 
itBtllllCdlly In this report. He flril 
I dent If lad wny plsvna lh.it thinnings and 
cvpinkloni tn plum) and particle data Iron 
Vela satelMtct and froa Ogo 5 wtihrut 
relcrsnce lo ground magnetic data. Then 
event! wero grouped according to the location 
Of lha delecting satellite <n the magnetotail. 

For each such group the tines of Ihlnning or 
expansion were then used ai fiducial tines <n a 
superposed epoch enilyala of tha geomagnetic 
Al-lndix value! that ware recorded In eight- 
hour Intervals centered on the event times. 

Tne results show that nuny plasma sheet 
thinnings and orpins lonl are related to 
discrete negative hay structural that are the 
classical signature of suhstorms. Furthermore, 
they support earlier findings that plasma sheet 
thinning and aipanslon at the Yala orbit (r:18 
R.) lend to be associated with, respectively, 
the onset of tha auroral zona negative bay Md 
the beginning ol its subsidence. Earthward of 
r= 13-15 R f plasna sheet expansion occurs near 
the time df the onsol of th* negative bly, 
again In agreement with earlier findings. A 
large fraction of plasma sheet eipanstons lo 
nair-thlclnesso'. ; 6 R, at the Vela orbit are 
not associated with S’ bay-ltke geomagnetic 
dlsturban.,o but with subsidence of a prolonged 
interval of disturbance. The study also Shows 
tnat many plasna sheet expansions are related 
Simply to generally enhanced geomagnetic Acti- 
vity Showing no bay- 1 Ike or Otner distinctive 
features. (Plasma sheet, geonjgnellc acll- 

vltyl. 

i. Uuoph/M' Rue., A, Paper CAO-cl 
57 )t- KagnuCic Tail 

ELECTRON kNBRGIZATlOH U7 THE GDjfUdNFTIC TAIL CURP3J1T 

r-K.'- 

L. P.. L/vnv I«wi.v uir.riur;.' • >?.lv . . 

Spaco Flight Center, Hur.ia.tl.e. AL JJiidi 
Lloctra* mrt let, in tho dlnani. tall currant aho«i is 
evaluated and found to violate the guiding conter ap- 
prox Manor at onorgiaa lOJ.eV. Kent a) o; irons with- 
in tho oriergy range 10* ’-lO* k*» that enter th* 
current abaal b»cc*o trapped v I thin in* cagnetlc flold- 
rovorssl roglcA. Thaaa electrons then convect earth- 
ward and gain *ner£y Troii th* trcll-Ull electric 
field. If the energy speotri of vl»:troni entering 
tho currant ilwat la a Lmtla r K. that of electroria iron 
tho boundary layor aurroiadir.g th* oagnatotill, the 
onergy galr, froa tho electric Mold produce! electron 
energy apoctra coopenblo to tbooe obaervod in the 
garth's plea ltd aheot. Thun curr«vt ahoot lot* rac tlons 
can be a significant source of part lolea and onergy 
Tor plasin ehoot oloatrona ad «*U as for plain* ehoet 
lea. A aval l fraction of electrons within th* cur- 
rwit ahoot havo tholr pttoh angloa oaatterod *0 88 lo 
b* ej acted frcn the currant shoal ulUiln th* atnea- 
phorlo loss cone. Thoae aUjtrona o*n aoeoiiat for thn 
ale: iron proolpitatlcoi near tha high- latitude boundaiy 
or energetic alaotrons, which La approx in* to ly l*o- 
Inpto in pitch angle up to at least oavorml hundred 
keV. Currant sheet utoraotloa should caaae approxi- 
mately laoerof'io auroral praoipttatlco up to aevoral 
hundred keV onergloa. which extends to algntrloantly 
lower latitudes for lone than for oleotrwis U "grea- 
gont with low-alt itude MtalUta chaarvatlona. Elec- 
tron precipitation aaaoclatod with diffuse aurora 
generally bai a tmoalti® at 1-10 k*Y to anlsotroplo 
plboh angla diatrlbutlane. 8nob elytron preoipiM- 
tlon cannot be explained by ourrenc ahoet Interac- 
tion*, hut It con ba explained by pltoh angla diffu- 
sion driven by pla«* turbulence. 

J. Oeophya., A, Papar 4A0494 

5716 Magnetic tall 

HTCTOSTIUJCTORE OF KA0NKTIC RgCOWECTION 
IN EAITH'B KAGNET0TA7L 

J. K. Bleber (Rartal ReBaerch Paundacloo, University of 
Dalovsra, Newark, Dalawara 197161, E. C. Stoos, E. V. 
nenss. Jr., D. R. Baker, B. J. Isas, end R. P- lipping 
A racial atudy of asgnaclc racoimacrinn ln WlH 
nagnarotail IdaatlElad 5 evanta in which a puua or 
hasted a fact rani ippasrsd oaar tha end of « [“J™* 
of feet tailward plans flow. Further Invaetlgatlon or 
thaee event* has rev*. led tbe following lofetmatloa on 
their mlcroetruesurex 

(II Heeaurwante at the electron velocity dlatribocion 
show that th* saapavitur* rla* can be chariot* rlxed aa 
■ true haaciog procasa, tn that th* groai evftlutlon or 
tha distribution il from a narrower to a broader 

(2) < D^rinB tbs halting pula*, a ku«P l« ofl *“ 4PP«rant 

In the tell of the alactren dlatrlbution function at an 
,*.% ot 2-3 k,9. thl. bu-p could b. th. of a 

basa produced by e 2-) k 9 perallel potent lal drop. 

Thu*, a pout bis aacbsnlea for tbs hear Inf of olaetrnni 
(a tha boom-pis ibs InitablUty. 

(3) The tognatlc »*ld during «“•••««! 

virlabla In all thraa component*, Part of *M* ““ 
ability toy raeolt Erw ugaatlc tarbulenas ganarared 
by the* L«a ring-mod* lo.cab.llty, k« *««■■ 

.nalyslB auggasts that bob a nf the aora rapid' varia 
tloaa (op to 20 nT/o) or* caused by rotation*! or 

S?ES:iX3'r£51-.w 

■iss laMv-JS. a.-Jta- 

&sa s^jssrsdas 

by then ohoorvatloa*. ptagnatla roWn»ctl«>. •“ 
storms , toga* to tall, ptnat ■jj**‘>* 

J. Oaophym. Rsa., A, Fapar 44D486 

fcrnia 900W). »■ J. . C - T> 

difficult so obtain from tile data oocanao 


• I ! . ! 


! 'I 1 .. 


chiugtiu IntarFlanatary Cundlllani. Haro an ■ppcoxi- 
n*i* pic Cura of iho v.<luaea occupied bv part {else that 
originate in iha vicinity at tha magnetopauae Ib 

obtained hj upping ugnetoaheach magnet Ic field linaa 

which drape .war the nngueropauae Through tbn how shock . 
Sublet, of (.fame Meld lines that connect to potential 
sitca or oagaarlc merging on tba magneEDpiuac era olxo 
traced In ths svent that tha part Ida Leakage occurs 
preferentially where normal component* of rho Maid are 
vrnaant accost that boundary. The result, nf ibi. 
nodal log .were Is. suggest that anargatfr tognatcapharlc 
part Ic laa wfilch ara n»t scattered by oagnatoehaath 
sxynetLc fluctuetluns aro likely 10 mu the nagnoto- 
xhoath In the raplon uf tha quo* 1-par. I lo) .hock, 

J. Oeophya. Bos., A, Fap.r 4A0316 

5745 Magneto spheric oonflgur alien 

CCHMRISON d> INDUCED HA4XETGSP1IERE3 AT VENUS AND TITAN 
«. I. Yartgln and K. [. rk-lngsux 

B. F. Baaa (NA3A/Goddard Spaca Plight Canter, GraanbaU, 
Maryland 29771) 

Gonalderabli avldnna. arlsti from dec. obtains) by 
artificial satellites or Vanua danrlblng tho dstioned 
bow aback wava Milan develops dm to lha Interaction or 
Lha super -Alf van lo, auparsonta solar wind. Ifawavar, 
tbert la no auoh dtrsot avldana* for my bow ahonk wave 
at Titan dut u tba lrlaraatlon with lha ao-rotatlng 
-aturnlan magnate sphere. Thia la Daoauaa the fiat mode 
HIID Hash number was leas than unity at the time of 
Voyager I oloa* fly-by, In spile or this dirrerenoi Ln 
plasma rtglass, thars La a oarbaln striking similarity la 
this* two Interest Ions. Bath obataslea to plaua flow 
hava appreolabl* lonoaphares and ara globally 
non-aagnaela. ttounatraaa froa both obstaoles, an Induced 
bipolar magnitlo tall la rorasd with a oontrat Maid 
rater ail regloo whloh is analogous to tn* Earth' » neutral 
shaat-plasma ahoet region. There appears to ba avldenoa 
Tor aognatlo avglng In thasa induced tails so that 
signs tic raoonnuLlon bstwtin th* oppoaltaly dir acted 
tali lobes occur s. The alngls till croislng at Titan 
allows evidence or merging untie the repeated till 
crossing! at Venus tod loan that similarly obaarvad 
□srglng than La i»t a parnanant Mature . 

J. 0 sophy*. Rea., A, Paper 4AD495 

)7b0 Plasma motion, convert lea, or clrculatlao 
PLASMA IN bATVRH'S HAGNSTUSPBERE 

Aha roo Eviacar (Dspartaant of Gsophygica and Planacary 
ectsnras, Tal Aviv Uolvoraity, 69978 Ratul Aviv, IiraoL) 

Thv spatial aid ccepositioasl distributions af che ther- 
mal plains la chi magnetosphere cf Saturn la deicrlhad la 
Ihe light of tha Voyagor account are, Tbeoiitlcal consid- 
erations ere applied to tho elucidation of ths structure, 
Including two external and two tntarusl boundaries. The 
eutar boundary Is a magnetohydrodynaalc wiltcy wblle rha 
toner boundary of locally crested themal plasma I* a re- 
sult of tha dissociative rat cabinet Ion of cerstaclng mole- 
cular Inna. Tha lutcmnl houodarloi which w v bivs rasaen 
to conclude (operate pl„eaai of dlflsront coaposltiun ara 
explained *■ ■ charge exchange quisl-rceooxnce phenomena. 
J. Gaophya. Res., A, Papar 4A0I2O 

57ei) Pis, us mot I os. course t Ion, or circuit limn 
ADIABATIC THEORY IK RAPIDLY ROT AT 190 HAGNET09PHERE5 
Andrew I, Cbsrg (Johns llopklns Unlvsrill/, Applied 
Fhvslci Lsborstory, Laurel, Ntrylxnd. 20747) 

Thi Jevlaa ugneteaphtre Is a rapid roiaror is ths 
■snsx that ihs corotatloa vsloclcy aieasd* the gyro- 
velocity tor oost of tha lev snirgy plasna part lela a. 
Ordinarily an ituuli drift vxlo-.ltv graatar than tha 
gyrovalocltv will daatroy tha near periodicity of ths 
bavac* motion, so tho pats I la I Invariant ) will no 
longer ba valid. Howavar. this papar shows that J 
leva rla ncs actually ronaina valid In rapidly rotating 
axgnn toaphsra, . so long as dipartura* from rigid 
rotation iro not too grist. Northrop and Blrwlnghsm 
hsvs already proved J Invar lanes for lha can ef rapid 
but exactly rigid rmtatloo, and this papar islands thalr 
raaulta to non-rigid, rapid rotation with coratsilon lag 
•nd/er convsctlon. Thasa r« suits a 1 Lo- lbs osgnsltc 
Mold to bo arbitrarily asy metric. Thv guiding canrsr 
squatlons in tha renting ftarm ar* also uivd to obtain 
conditions for plasna coroiailoa in irMtrsrl Iv ■■vn- 
cstilc bet rigidly rotating Hgnatlc flalds. Thl plasma 
bulk vsloclty stesla ths corotallen vatacllv far any 
trapped pi, tide population which Is study stats In tha 
coroti ting (ran*, provided I ' (J ■ r> . J/t • 0 and all 
flrat order drifts ara nagllglbla. fhm'condltlnns ara 
■a I Ilf lad, and corotailon II svpaclvd, fnr a staady 
stata cold plains on squlpotanttal Maid linaa of any 
gaonitry thraadlng a rigidly rotating central conductor. 
(Adiabatic thaorv, parallel lavxrlant. reUtlnn). 

J. Cscphcn 7n- t ’ al-. 1 " 

6/7Daxrc period Ueaa then l day) variations of mpiauc Maid 
5TMULTAHEOU3 OBSERVRTIOfa OF A PULSATION EVpfT FHOt 
nCCKtWD, KITH 8ALL0CNS AJID HI TO R CEOS TAT lOIANT SATELLITE 
m RUOPT 12, 1978 

I. a. I van an (Danish Spaoe Ftoearoh Institute, Lund t of - 
lev*) 7, 2800 Lyngby, Daroarvl, L. P. Bltqk, K. BrmtaA, 
R. Orard, 0. Haarendol, H. Junglnger, A. Korth. '). Kranrar, 
H. Madsen. J. N lake nan, U. Bledler, P. Tmnakenan, 

K. M. Tcrkar, 3. Ullaiand 

R pulsation avent with a period cf 6-6 nln nas men 
observe.) alniltanaoualy by the gaomtat lonery aatelllte 
GEOS 2 and two balloons locatad In the area signet leal ly 
a on Jugate to the satellite. The tal. loans wars atpjLpped 
wltn electric field and X ray Instrucanta, The pulaation 
avant occurred in the magnetic local time sector 06 - 
Il dot oral nod by ground used naasurosaots. The aatalllce 
Instruments observed th* signature of a mgnotoscnlo 
wave having a radially Inward directed Poyntlng vector. 
The electric field associated with tha wave wis oloaely 
ocrralatad with tba electric field detected by the balloon 
inatnmnt near the foot point or the ragnotlo rield 
1 Ina through OECfl 2. The ground based observations a how 
that the wave phase pattern was north-south striated 
and that It moved from east to west. The balloon X ray 
meaeuranenla showed a strongly pulsating {art 1 ala precipi- 
tation, in olosa correlation with tha intensity of the 
energy lo electron riux end the VIP elaotroBiajpietlc radiation 
measured on tlw satellite suggesting a wars- particle 
Interaction process. Tha pulaatlona aeao to originate 
beyond the gHeynchronous orbit. Tha study draonvlratea 
the usefulness of aliailtaneoui nauurraants with a BBoata- 
tlonary eatelllte and instnnanta in tha ground ares 
ngpmtlcalLy cmjggta to the aWWlllU. 

J. Oeophya, Re*,, A, Fapar 4A0410 

3770 Bbort-paried (las* tha! l day) vail a ties* or 
asgmetla Maid 

HOLTIIFACECRAIT DBSERVATfOBJ OF THE HAINOHIC ITRBCmE 
OF H 3-4 HAOBtnC PULSATIONS 

g. Tkkahaehl ( Ini U tut* ol Geophyaiea aad FUaauzy 
fhyi lea, Oalvarslty ef California, Le* An|*laa, 
Gall Coin la 90014), R. L. HcPbarroe and H. J, Right* 

Kiieon leilly rilxtsd Fa 3-4 puliitioai (7-100 *Ha) 
ara obaarvad tiaaltaeioealy by tha ihcai aaaiynchieeaus 
latillltav AT! 4, BUS 1, aed IHS 1, wMeb are *ipt(*Ud 
209 [m esa •ootha*. At a given instant! th* 
fraquonay of tits iama hataonla la dlfftfeat fro* ou 
is.escr.fi (* soother .nd aseh spseacrofi observe. * 
dicrats. Im lha (uxdsMnUl frsqc.nny Si It *ntl frra 

■.relit OS mH>) la iftatnon (U oB.), This rrsRHBcy 
b.bivloc la azpUlmd Im bans .1 lundiat AKvdn 
wava i, for vblsk (ha fraqvsncy Is daurmlmsd by lha 
lesal m goalie Mild and plasw* density. Occur r* net of 
hxxaoaU Fe 1-4 wxva* oily during diytle* hours 
(0400-2000 LT) xnd their frequiney tbiraeUrlsUoe 
legRist a broadband amargy saotaa locatad an tba day 
■Id*. Pois Ibis a simn Ihs 1 wars nombar a and ailmthal 
pbast vs leal ly V of ths anaond IhfOIgh fnr Lb 
ba tnvs las at* daUFmUtd from an nmmiunl ImUnak 
dicing whlvb Idintlul barmnnia rraqismalaa war# 
abiarvad at 8HI I and ATS 6. Oodir tha aaiaptlom ef 
tallwird prop* gx lint ef cmebiet-pha** froala at tha 
u« valecity (at all (has* bx room lei, ■■ abuin 
T. - 1700 Wa. (Hi guttle ptlaatlcaa, harmeola wavai. 
gaeiynehrnemi orbit). 

J. Csophyt. Rea. , A, Paper 4*0)33 

31T0 Short psriod varlstloei or.exfasll! (laid 
LONGITUDINAL 11*001*8 IN PI 2 PULIATION) AND TO »U»- 
ITDW CURRENT HUGS 

N. Lastnr (Dspartesel of Aitreaeny, Bssloa Pslvsnlly, 
Boat**, HA 022U, xav il Dsfifleaxl ef Pbytlsi. Onfvar- 
■ily ef Tori, Bxillngtna. fork. TD1 SDD, 0,1,), 
T.J. Hag baa aid H.I. Ilx|[( . 

Tha (haraatsvlstlex ef aldlatltads Pi- 2 pnlixtloes 
at* itelled esisg i smhraeroril ■> I I -Vi it ihnie of n*4- - 
■slntfirx vhlvb span* over fo*r knnrt losil eigectla 
tint. Thi ntdl!ti|ed* Hgedla bay* aaieelitad with 
tba FI 2 pmlvitlaas trs xisd to daflea a Inagll ndleal 
s nerd insts ayalva bsxsd Ol tba labatmra avrranL madga 
■riil. Tha wava pxepartlai, fraqaaiey, yelarlaallen - 
■ai ••■!-*■, t pkasi varial laea, ara a a am lead la thia 
■enrdleata syaiiw. Thli illfii el (e eempxte thv eave 
abaraatsrlallaa at lvagllndaf balvaaa lha aarldlaea ef 
'• tba l vs rield-allgali aprxanls ef lha Subitum enrtsal . 
nil* with (ba nbiraaterlilUa bath tut ail tost of 
ibsao mprldlag*. In an aliamfl lo alelmlxa lbs lafls- 
■eea nf pEaviiplfeg servant lyalaas on oar aillmata of 


tbs anbslon nirnt loeatlon ma mss only PI l pnlax- 
tlraa vblah fellow a ■agnatleally quiet iotsrval end 
wbUh alert ilnol txusonely with a magnille bay. Fs 
find tbnl lbs 10D|ltmdlexl pxttan af ihs borlaonlnl 
pulsvliallnn slllpnt xxlwwik foond enrllar, vxtsad. 
bayernd tha marldlane of ths f lald-tllgaad amrraata. 
Tha aiesa of viva horizontal polurixxtlos Is prldoml- 
oxwlly uneatiruloakwlew al ail loaglced.x tkosgk iba 
luldisso 0 * linear aed eloekmlne a slsrlxa t lea 
kmioinne with dlntaeoe Ivon the f lalA-atl|Md smrrael 
msrldlaaa . Bulaxcoe of algaal phase dlffac.es*. 
halva. □ .UMaa pairs. If lalsrpret.d It sxlm.lbal 
phsia prop.gal loe, show Ih.E eaxlv.rd propaialloo dual- 
nils ■ vest ef and within tha f Is Id-all gnsd surra. I 
■srldlass, but that eastward praps g. I Ion dowiaslss sail 
of tba onrreat tyitam. This Hilar obsarvaliaa fill a 
rsssot nodal iBlrodnaed to sap I a in tha lexiliodlmsl 
vs rla l Ion In pulacl ■axiom ailmiik. He also looked for 
variations In lha algnal fragility uong sdiloaa and 
feud sows war la time In abnet half ths av.nii slid lad. 
but noald find io ly.t.n.tln baharlor. 

J, Gaophya. Rea., A, Papw 4A0476 

3799 flsn.rsl (Sputtering) 

ESCAPE OF SULTHR AID OXYGEN IHQM IG 

Andrew F. Chang ( Johns Hopkins Vnlvernlty, Applied 
Phyales Labors lory, laurel, Ha ry land, 20707) 

Charged parllcle sputtering Im ra-exiolnid as a 
mechanism for escape of sulfur and oxygan froa lo. 
Curotailng lens and anergatlc Ion. are cans Ida red, 
“slug the best available data rules! Ions of Im flucma 
and sputtering ylaldi. It Is snslear whathai molseu- 
lir SOj la tha dominant macaplng nautrel from lo. or 
■ teale O and S, bet tha Voyager da Lae LI an af JOT I. 
lha cold torus Implies lha praaaoca of aolstalar SO] 
lhara. Thin atraoaphara modal* encounter serious 
dlflleulty Ln achieving advquala aulfur and cxrgan 
escape rates, bot Ihsy are nol yat ruled out. Ioni- 
sation and dlasoelatlon In a sputter corona naka 
laporunl contribution*. ln thick atonphxra model a, 
Ihs neutral asenpe ratee can be much htghar, but th* 
orygan escape rate lands lo be too high rvls 1 1 vs to 
cht sulfur sicipc rale umls.s dlffnitwa aepsrstlun In 
ths atmasphara li limited, perhaps by rapid nixing. 
(Spultarlng, oxygen and aulfur aacapa). 

J. Gaophya. Raa. , A, Paper 4AQ432 

Physical Properties of 
Rocks 


ni]u Dinil-I. qf Hilt 

IM HATA MiK PYBBIIOTITt AND THE I ARTII'K I HUE 

I. U IIkivi |iwu|k|iLn Urpeixinnl. Tuas A L M liwlnnny. t'ollrc' 9' '■ 
Ivui.TX 77111). T I Jknn, eu) D l Himpp, 

N,w , 1 1 . i . k-v, Jk, Hague,,! .Isis r,7 pjflkolltr ( JV,| v >’ I xqq, line, ill, ihv 
rqu,IMi,-Aj-,l sl« le ofsrlp iw.-fvkl i,mflwnn al s nxiwnuut piuirc cf 
J74 ill's A nmvi Jb'inllaaiiy ax ih, llag.mii.t bN,,m 100 inJ I Ul Ut'x 
is Mnpi.irJ si ik, iwihiag nail,, 1«1 Wbd, .ul uxhily auaiirsin,d. lb, 
luliucd irHui, [huiiI Hi, Lakjw |avfi-k,uJ Iriupri slur, umuiin kiwi on 
lb, Lind, nan. uivnui TO, lilsb,m |v«t,w|, II wr. q ,1 >1 , |i,(sr,,nli.f 
lb, n,li-J idiiac) a, ui.l lu nr, del Ih, t.|o,liun..J.sl4i, fur liquid irvx- 
nalld, A dn^Ur kw liqvid |a rvhuni, ul 7.M I Jli.lfg/m'wiiil,, ,i>re-iua.il, 
Uowi-Iiij cokJiIIcoi IP- IHilPl.T <>YAK|,u<iIiiIiiiI Am.imaa ,kn 
sulfa, I, ibi prlmuv slicing rhinvn' Is j i-rcfteniiasl.l, iion«,.n, ih, p,*s,rl 
.1,11 si, ,-:<Duilxal will, s h»i,n,,q,M,. out, i ,ai, r-'-niiiwiBg 10 4 4.1 9 
nlhi |Hug.eiu4 I p,,i|jlii> i.«, nui „Kdr] 

J. Gaophya. Raa-, 1, Paper 4R0J58 
6199 General (Fsrmaabl I liy) 

PERMEABILITY OF FAULT GOUGE UNDER CONFINING PRESSURE 
AND SHEAR STRESS 

C. A. Morrow (U.B.O.S., Menlo Fork, CA, 9AD21I, 

L. q. Sh I end J. D. ly aria. 

Ths parmsahl II ty ef both clay-rich end non -clay 
guugas, a. wall si svverel puis cleye, was studied as 
a I unction of confining preisuTee Iron 3 to 2D0 HP* 
and shair strain (0 10. Ferasnblllty rnosad over 
lour orders al nignlluda, Iron around IO - <2 tb 
1U-1« . 2 <1 darcy - .987 a II T» n a j. Tha 
lovnil value! wsie Chirac lerlll Ic of the 
eonc nor L L konlli- rich and flnir grained eon-cla* 
gouges. Illllc, ksollnlie end cblorl (e bed Intel - 
oedlili pormssbl 1 III as, whlls l hi highlit value* wore 
typical of Lhi sat pa mini aad coarser grained non- 
clay gouge*. Crain slxm was an tape rt ant factor >n 
dsLaralnlng panaablllty, particularly (or tne clay- 
rich aamplaa. Tha coarea grslasd gougsa were the 
■ost permeable end decraaaed la paraeablfltF after 
shearing. Consecsslr, the Mu* greiaed gouges had 
.’luixclwt l.l leal ly lews, parmcSDIl It l*» ihsi did nol 
vary significantly nftar various aoounti ef ihaarlng. 
Ihs parnsablllllsa of lha non-tlsy seoplss ware not 
slgnlMcently diffaranl than thoia ml ids claye. 
Tharafora, coeolnuiad rock flours can b* equally ■■ 
affective In ridocing lbs f low of waiar a* tba 
character l ideally lov psrmaahllfty clay gougan. 

Ths icrenglhi of Ihs aieplal ware quire variable. 

Tba nan-clay gouge ■ warm cans I slant ly Che atrongeec 
with yield paints (bsglnnlag of nOs-elaellc behavior J 
srauod 830 HPa, while noataorlllaalcm bed an aname- 
louely low siringih in relation to ell the other 
gougae at 230 HP*. Strength of tba eeturaled luplee 
under drained (lov pore pressure) condlxlema did noc 
cotrelala with high or low peTUaUllry. Howvrec, 
ihs low penisibllltlai of thaaa gouge * could be a 
factor In tbn manured Jaw shear ilrasHS along Imall 
regions If ausis para praaiarea were created as ■ 
result of ibtarlng or compaction, mad this pressure 
via unable lo dlailpitm through a thick Ire don of 
tbs malarial. 

J. Ccophyi. Nat., 8, Paper 381093 
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*940 rnanocwni Related co Earthquake Prediction 
PROBABILITIES OF OCCVEREHCI OF LARGE PLATE EU FTUR1BG 
EARTHQUAKES raa THE BAN AND REAR. 3 AN JACINTO, AHD 
IMPERIAL FAULTS, CALIFORNIA, 1913-2003 
L. B. ByWei 1 aad 8. P. Hlahonko* (L omonl -Dehart y 
Csologlcel Ohtarratory and Doparlmeei ef Gsologlcsl 
Scltacts of Columbia University, Pal India, New Tork 
30964) ] Now *1 O.B. Geological Survey. P.0. Bai 75046, 

K3 967, Damir Fedarel Canlvr, Denvar, Colorado 
80123) 

Ihe lao Afldrvu, 8aa Jacinto aid taper is l fault! in 
Gilltornla ar* divided Into 19 legwrnlsi conditional 
prwbablllt las are calculated that n particular argaant 
will b* tha alia of a Inga plata rupturing rarrb- 
quika, l, a., an avant that brisk ■ the eat lr( dnun-dlp 
extant af th! asfimoiaalc tone, during Lh* nvitt 20 
yeira. The alxai of euch ewenta. which account for 
toll ot lh* illp that occurs clinically, appear to 
vary graatly (or different aegointe of then fault!. 
Eepeat tloaa ara eel Imatvd froa tloaa of historic and 
pra-hlitoric aveata, tectonic aiollarlty, and tlon 
calculated from co-aelnlc dllplecvoant In the Inst 
large shock divided by a rat# of fault notion or 
■train buildup. A 323 to section of th* aoutharn Ban 
Andraii hetman Tejon Paaa aad the Salto. Bee has 
about * 231 chute of rupturing in a ihttlt af magni- 
tude near 8 during the mil 20 jura. All th* other 
■tgeent! have only a saall chance (I .#., laae then 3 
to l OX) of rupturing In an event of Magnitude naer 8 
during that Interval. The eegeeat af the lee Andreas 
fault froa opposite Ban Joaa to gan Juan Bsutltta, 
■ditch ruptured lass than 1.3 a In 1905 aid which 
probably alio broke Ln 1838, la calculated lo bava a 
todarat* to high probability of an earthquake of , 
■sign Mude • 3/4 Co 7 I/A during tho nest 20 year*. 

J. Oeophya. See., B, Paper 48D4DQ 

69BD Sal Mile Source* 

HWfMT-MVWITODB RELATIONS IH THEORY AND PRACTICE 
Tbotoi C. Ilrabl (II .3. Geologic* I Survey, 545 HLddlo- 
field Road. Hula Pork, CA 04025) nnd David H. Boor* 

The observation that motivates this study is the 41 f- 
Farenca In c-valuaa In mament-Mpiliuda rolat lonl of 
tho fon log IV) ■ cHl * d bo tween control and mo thorn 
California. Tbla dirforenca li not at all rallied to 
geographical area) rather, Lt result! Froa positive 
curvature in the (og H„ - H, plan* w|td tho relatively 
lergo n unbar of Hl * 6 earthquake. In thn ctnl re I Call - ' 
forala data lit. Mlth tha proicrlpLLon thai the Far- 
field sbenr waver. Fne which Hi Lt taken be Fin It e- 
dnntlon, band- 1 In) ted, whit* Gqu.elan not.. In eccol- 
oration. we can eetlxiyto H, ai a Enact Lon of Hg .Iona, 
by fixing tho . trail drop ft 100 bar. usd 7,g, et 

IS Hx. Theeo nodal ealculattoM Fit avail able Csll- 
f are la aasent -ugn itude data for 0 Z t 7, IO 1 ' 4 
i 10*® dyna-cm with striking accuracy. T7il» ringo in 
aource itrength l! entire: oerthqiukos with Hq > IO 1 . 1 
dyna-on are uallkaly to occur In California, xnd earth- 
quoLn with Hj, * 0 qannat bn recorded In CeUromln, At 
lesit unHor ordinary condition, of recording earihquaJm 
et ordinary hypucoatrnl depths. Kora Fundiavatnl ly, 

Che nairkphly good fit of model to data Implies that 
thx e_. etreii drop of 100 bars (to a factor of Wo : 
or ao) Is p at.blo and narvn.lva foatura or all [Hl t 
^*il C» 1 1 Ford la earthciuakes whose apocrrol comer fro- 
fjuancy Hoc to tho "visible" bandwidth, f„ « f-a*. 

J. CeOphya. lu., 8. Papar 4B0432 




